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FINANCE MEETING AGENDA 


Here gre my comments on your proposed agendae fer the Finance Group 
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c UNIX System V, the new standard in multiuser 
microcomputer operating systems, gives you high 
performance features along with the portability and 
Tlexibility of a standard. 

` Cromemceo computers сап make UNIX System V 
even better. Because our systems are designed with 
UNIX in mind. First of all, we offer UNIX System V 
with Berkeley enhancements, Then, our hardware uses 
advanced features like 64K of on-board cache memory 
and our high speed STDC controller to speed up disk 
operations - very important with UNIX. 

More capability and expandability 

We have a high-speed, 68000-based CPU that 
runs at 10 MHz, coupled with a memory manager that 
uses demand-paging and scatter loading to work with 
UNIX, not for it. 

We provide room for expanding RAM to 16 
megabytes—with error detection and correction ~ for 
running even the most sophisticated and advanced 
microcomputer programs. And the power to accommo- 
date up to 16 users-all with plenty of memory. 

But we give you even more. 

A complete solution 

We give you a choice in systems: the System 
100 series, expandable up to 4 megabytes of RAM, and 
the System 300 series, expandable to 16 bie eat 
high speed 50 megabyte — Е 
hard disk drive is stan- 
dard on the systems. 
And you can expand the 
hard disk capacity up to | 
1200 megabytes using 
standard SMD drives. 
You can add floating 
point processing. High "ШШШ 
resolution graphies. Video ` i 
digitizing and imaging. Communi- 
cations through standard 


UNIX is a trademark of Bell Laboratories. 
IBM iu a trademark af International Business Machines Corp. 
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protocols. Mainframe interface. 

And software support is here to: maet: your | 
needs. We offer major programming languages, database 
management systems, communications software, including” 
SNA architecture, 4.25 protocol, and Ethernet; even a 
program to interface to an IBM PC if you need, to. And, 
of course, uccess to the broad range of standard UNIX - 
applications ‘programs that is growing rendre 
every day. 

Easy fo use. 5 

We also make our systems easier to use, because 
we install the operating system before we ship your 
computer. No complicated installation procedures. Ánd 
the Berkeley enhancements give you the standard UNIX 
System V operating system, but with the added con- 
venience of these widely acclaimed improvements. 

Cromemco’s System 100 and System 300 
computers: designed to be the highest performance 
UNIX systems available anywhere, 

Just eall or visit one of our UNIX System V 
Official System Centers to see for yourself. They'll also 
give you a copy of our new publication, “What vou 
should know before you buy a UNIX system? Or 
contact us directly. 

We'll be glad to show you how to get & better 
UNIX system. 

Corporate Headquarters: Cromemco, Ine., 280 
Bernardo Avenue, Р.О. Вох 7400, Mountain View, CA 
94039. (415) 969-4710. In Europe: Cromemeo GmbH, 6236 
Eschborn I, Frankfurter Str. 33-35, Р.О. 5267, Frankfurt 
Main, West Germany, 
or Cromemco, Ltd., 
The Cambridge 
House, 178-182 
Upper Richmond 
Rd., Putney, 
London SW15, 
England. 


Cromemco 


NOVEMBER 1984 * BYTE 5 


f=. 


EDITORIAL 


THE MYTH OF THE ISO-IECHIE 
Time and again we encounter the mis- 
conception that BYTE readers, 
because they have intense interests in 
personal computers and related tech- 
nologies, have little interest in 
anything else. It is almost as if some 
people think our subscribers’ tech- 
nical interests isolate and disable 
them—prevent them from doing seri- 
ous Work or earning their livings. This 
view might be called the myth of the 
Iso-Techie. 

We have some new data from the 
1984 BYTE Subscriber Profile Study 
that tells how our subscribers use 
their microcomputers for business 
purposes and for personal, nonbusi- 
ness purposes. This data is based on 
a survey of 1200 subscribers. It shows 
that lso-Techies are as rare as 
Sasquatches. 

Here is the breakdown of the per- 
centages of subscribers or their com- 
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panies using microcomputer software 
for specific business applications: 


Word processing. ......... 8496 
Software development ..... 58% 
Planning, forecasting, 
spreadsheet............ 54% 
ОшарМїбө................ 45% 
RSS. ............. 45% 
ERSIPSEFINE . o com eo 4496 
Math/cience ............ 4496 
Telecommunications....... 38% 
lp o. MM 35% 
Payroll |... leues 2696 
Sales/marketing........... 24% 
Industrial control ......... 22% 
Tax management......... 14% 
Investment management....11% 


Here are the percentages of BYTE 
subscribers who perform specific ap- 
plications when using personal com- 
puters for nonbusiness purposes: 


Word processing.......... 69% 
Programie 9o seaman. 60% 
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Designing/modifying 

hardware and software 

for personal use. ........ 50% 
Recreation (playing games 


written by others) ....... 4596 
Record keeping. .......... 3896 
Personal finance. ......... 35% 
Learning about computers . . 31% 
Spreadsheets ............ 29% 


In fact, most BYTE subscribers use 
their computers for many different 
purposes. They enjoy learning about 
computers but also apply their com- 
puters to the many different activities 
in their busy lives. Rather than limit- 
ing their range of activities. personal 
computers extend the range. 

How do BYTE subscribers manage 
to do all these things with their micro- 
computers? It’s both simple and 
amazing. They own an average of 15.5 
software packages and plan to buy an 
average of 4.7 more in the next year. 

On reflection, the versatility of the 
BYTE subscriber shouldn't surprise 
anyone. Computers are general- 
purpose tools that can be turned to 
almost any specific application. BYTE 
subscribers know a great deal about 
computers and understand their ver- 
satility. In confronting any new task, 
the sophisticated personal computer 
user first asks how a computer can 
make the task easier and the result 
better. It would be surprising if 
sophisticated personal computer 
users restricted their machines to a 
single use or only a few uses. Any 
such view is bound to be a myth. 

The myth of the lsoTechie is as 
wrong as some peoples belief, fueled 
by misuse of the term in the general 
press, that hackers are criminals. It 
may be too late to dispel that miscon- 
ception in the popular mind, but 
perhaps there's still time to stop the 
mythical Iso-Techie from lodging there. 

—Phil Lemmons, Editor in Chief 
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your office automation needs, | 


such as personne! managemen 


inventory control, billing, manufact ir g 
systems, educational, and other office, 

school or home needs, _ 
With Condor you get the power and flexibility of a fully 
relational database system complete with a ''Step-hy- 
Step” MENU system to guide the new user. On-line 
help is integrated into the Menu system. A complete 
REPORT WRITER is also included, that even the new- 
| comers in our field recommend. 
With Condor, setting up a new database of information, 
is as simple as typing on a blank sheet of paper. . . typi- 
cally, it takes a minute, maybe two. You are then ready to 
enter your data into the database you just created, again just 
like typing on a sheet of paper. 
Then, you can SORT, SELECT, COMPUTE, POST, or PRINT your 
information in almost any way that you desire. Plus, you can easily pass 
information from Condor to your word processor's mail-merge, or pass spread- 
sheet information into Condor. It's all very easy, and also very English. 
Begin with Condor jr. ($195), the advanced file manager. Upgrade later as your business and your data 
grow, to Condor3 ($650-or less the $195 if you baught Condor jr.), the fully relational data 
management system. It’s the same system that hardware manufacturers like DEC, Sony, Zenith, 
and Hewlett-Packard have selected to market with their personal computers. There are well 
over 100,000 satisfied users. To find out how condor data management soft- 
ware can make your business easy to handle, see your personal computer 
.. dealer, or call 1-800-221-8479 (in Michigan call 
Pe, - СТ 0-313-769-3992 collect) for your nearest dealer. He'll prove 
T ad ~ eur point. That Condor is the data management software powerful 
| enough to be useful to business, yet simple enough for business to use. 


ІВМ is Ihe registered trademark of International Business Machines Corp, 


- condor 
4 2051 South State Street. Ann Arbor, MI 48104 313-769-3988 
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— Wordstar Wordprocessing and SuperCale3 Integrated Spreadsheet now included Free with all Seequacompulers. 


OEEQUA 
SHOWS YOU 
HOW Т0 
GET AN 
IBM PC 
FOR JUST 
51595, 


BUY А CHAMELEON 
BY SEEQUA. 


The Chameleon by Seequa does everything an an8bitmicro — ® 


IBM PC does. For about $1000 less than an IBM. processor that lets you run x 
The Chameleon lets you run popular IBM soft- any of the thousands of CP/M-80® 
ware like Lotus? 1-2-3™ and dBase II.® It has a full programs available. It comes complete with two of 
83 key keyboard just like an IBM. А disk drive like the best programs around, Perfect Writer ™ and 
the IBM. And a bright 80 x 25 character screen just Perfect Calc.™ It's portable. And you can plug it in 
like an IBM. and start computing the асе you unwrap it. 
But it's not just the if you've been inter- 
Chameleon's SHINES to The Chameleon by ested in an [BM personal com- 


the IBM that should interest [4 S I [- А puter, now you know where you 
you. Its advantages should, can get one for $1595, Wherever 
too. The Chameleon also has COMPUTER they sell Chameleons. 
CORPORATION 


8305 Telegraph Road 
Odenton, MD 21113 


Chameleon shown with optional second disk drive. 
To learn more about Seequa or for the location of the Seequa dealer 
nearest you, call (800) 638-6066 or (301) 672-3600. 


IBM is a registered trademark of Intemational Business Machines Corporation. 
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Staff-written highlights of late developments in the microcomputer industry 


IBM Announces Productivity, Business Software 
In late September. IBM unveiled two new integrated-software lines: the Personal Decision 
Series and the Business Management Series. The Personal Decision Series includes Data. a 
database manager; Reports+, an advanced reports generator; Plans. a spreadsheet: Plans+, 
which adds features to Plans: Words, a word processor: and Graphs. The Data program is 
required to use any of the others. Data is 5250; the other programs are $150 to $300 each. 
The Business Management Series includes General Ledger, Payroll, Inventory Accounting, 
Accounts Payable, Accounts Receivable, and Order Entry and Invoicing. 


Integrated Software for UNIX 

Horizon Software Systems, San Francisco, CA, announced Latitude, an integrated word- 
processing/spreadsheet program for UNIX. A document may contain both text and spread- 
sheet tables. When the cursor moves from an area of text to a numeric table, the command 
line changes to reflect the options available. Versions are now on sale for Altos, ATET, Onyx, 
Sun, and DEC systems; Horizon plans to offer a version for XENIX on the IBM PC AT when 
it becomes available. The multiuser software. costs $995 on small machines, including Altos. 
the AT&T 3B2/300, and the PC AT. 


Language Standardization to Continue 

In late August, the ISO (International Organization for Standardization) announced that 
Canada had agreed to pay for the ISO's subcommittee TC97/SC22. formed after a recent 
ISO reorganization to develop international standards for programming languages. For a few 
weeks this summer. no ISO member nation had funded the SC22 secretariat, and there was 
some danger that international language standardization would grind to a halt. The United 
States will provide funding for the parallel subcommittee TC97/SC21, which works on stan- 
dards for graphics, databases, and other higher-level areas. 

In domestic standards work, the American National Standards Institute technical commit- 
tee X3]2 has decided to incorporate the Graphical Kernel System (GKS) as the standard 
way of writing graphics routines in BASIC. A conflict still remains to be resolved with the 
X3H3 committee, which is writing the standard for GKS, over the way BASIC will use the 
graphics module. 


Voice Communications Added to IBM PC 

Digital Pathways, Palo Alto, CA, planned to announce SoundWare, a $449 voice communica- 
tions system for the IBM PC XT, at the November COMDEX show in Las Vegas. Included in 
the package are a half-size card and software to control the system. Software features in- 
clude message playback. auto-dial capabilities, remote access, password security. voice-file 
transmission. Touch-Tone dialing and decoding. and provision for an audit trail. 


Mutual Broadcasting Offers Data Broadcasting via Radio 
The Mutual Broadcasting System plans to use spare satellite transponder capabilities to 
offer a data-communication service called Multicomm. Mutual has leased subcarriers from 
each of its 850 affiliate radio stations to broadcast data or voice information, including elec- 
tronic mail and software. Each message contains a code indicating which receivers should 
receive the message. The receivers would cost about $200 each. Mutual says that New York 
state may use the service to broadcast software to schools. If the service is successful, 
Mutual says that its parent corporation, Amway, may use its sales force to sell receivers that 
could be used to download software to home computers. 
(continued) 
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VisiCorp, Software Arts Settle Suit, Offer New Packages 
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VisiCorp and Software Arts settled their lawsuits in September. As part of the settlement, 
VisiCorp stopped selling the VisiCalc spreadsheet program and has changed the name of 
its Visi On Calc program to Visi On Plan. The two companies started a legal battle this 
spring, each accusing the other of not providing adequate support for VisiCalc. 

Software Arts now sells a VisiCalc package with two versions of the program for $150. 
The company also recently unveiled a $249 Macintosh version of TK!Solver, an equation- 
processing program, and Spotlight, a set of desktop utilities for the IBM PC (see page 40). 

VisiCorp offers another spreadsheet, FlashCalc, for $99. After selling most rights to its 
Visi On operating environment to Control Data Corp., VisiCorp announced that it would sell 
a complete Visi On package for $495. Included in this package are Visi On Plan, Visi On 
Graph, Visi On Word, and a mouse, which includes a PC Paint program and a pop-up menu 
system. Without the mouse, the complete Visi On package will sell for $395. 


Apple ты lowered the here price of its new us toate [Ic by $100 to $1195 and an- 
nounced a package that bundles the Ilc, monitor, and stand for $1295. Demand for the lic, 
which includes a built-in disk drive, was lower than expected, while Apple Ile sales didn't 
drop as planned. In an effort to reduce the backlog of orders for the Ile—more than 
120,000 units were back-ordered by September—Apple eliminated a package price of $995 
for the Apple Ile with a disk drive. The Apple lle list price is still $895. 


Smith- Corona Unveils Low-Cost Printer 
Smith-Corona, New Canaan, CT, announced the Fastext-80, a dot-matrix printer with a list 
price of $259. The company says the printer features true lowercase descenders, 9 (horizon- 
tal) by 8 (vertical) dot characters, bidirectional printing at 80 characters per second, friction 
feed, and a parallel interface. A tractor feed and an RS-232C serial interface are optional. 


NANOBYTES 
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Software Сот ыйа. Santa Clara, CA, announced DATASTORE;file, a $195 data- 
management program for the IBM PC and compatibles... AST Research announced Ad- 
vantage, a multifunction card for the IBM PC AT. The card can be extended from a $495 
base version with 128K bytes to a fully equipped card with 3 megabytes of RAM, a parallel 
port, two serial ports, and а game port. ... Quadram plans to introduce а 12-megabyte 
hard disk with a built-in tape drive at this month's COMDEX show in Las Vegas. Other new 
products will include a monitor for the IBM PCjr and a new line of QuadSoft programs. 
Quadram earlier announced a 2-megabyte memory board for the IBM PC.... Logitech and 
Metaphor announced an infrared mouse for Metaphor's multiuser system. Logitech also an- 
nounced version 1.1 of its $495 Modula 2/86 compiler for the IBM PC.... Leading Edge 
Products announced that it will sell Iquad Corporation's |]0O-character-per-second daisy- 
wheel printer. Leading Edge said the price would be less than $2000... . Advanced 
Peripheral Technology Inc., Columbia, MD, has announced a line of tape drives that take 
up only as much room as a 3'^-inch disk drive. The tape units will be sold to manufacturers 
for as little as $300 each in quantity. . .. Sord Computer, New York, NY, has dropped the 
price of its 15-11 Consultant notebook computer to $795 and will bundle it with a thermal 
printer for $895... . OmniTel, Santa Clara, CA, introduced a line of 300- and 1200-bps 
modems for IBM and Apple computers. The Encore 1200B, an IBM expansion board, has a 
list price of $399, including Crosstalk software. A 300-bps modem board for the PCir will be 
priced at $169 without software. An internal Apple II and stand-alone modems are also 
planned for early 1985. ... Kaypro announced the New Kaypro 2 with one double-sided 
disk drive. The system includes WordStar and MBASIC for $995. A $495 upgrade adds a 
second disk drive and six more programs. ... MaxThink, Piedmont, CA, has dropped the 
price of its MaxThink "thought processor" for the IBM PC from $250 to $60. 
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Integrated. 


Now, translate your integrated soft- 
ware into integrated hard copy, with 
the TI OMNI 800™ Model 855 
printer. So versatile, it combines let- 
ter-quality print, draft-quality print 
and graphics as no other printer can. 
It prints letter-quality twice as fast 
as comparably priced daisy wheel 
printers, yet gives you characters just 
as sharp, just as clear. 

It prints rough drafts ten times faster 
than daisy wheel printers. . . faster 


than most any other dot matrix printer. 


Only the TI 855 has snap-in font 
modules. Just touch a button; change 
your typestyle. The 855 gives you 
more typestyles to choose from than 
ordinary dot matrix printers. It 
makes them quicker, cleaner, easier 
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to access than any other dot matrix 
or daisy wheel printer. 

The 855% pie charts are rounder... 
all its graphics are sharper than on 
other dot matrix printers, because the 
TI 855 prints more dots per inch. As 
for daisy wheel printers. . .no graphics. 


TheI 1855 


Printer 


The printer for all major PC’s 


Printegrated. 


For under $1,000 you get twice.the 
performance of typical dot matrix 
printers. Or all the performance of a 
daisy wheel printer, and then some, 
for half the price. 
So get the best of all printers, and 
get optimum results from your inte- 
grated software. With the TI 855. 
See it at your nearest authorized 
TI dealer. Or call toll-free: 
1-800-527-3500. Or write Texas 
Instruments Incorporated, PO. 
Box 809063, Dept. DPF-182BY 
Dallas, Texas 75240. B. 
io, 


Р 


INSTRUMENTS 


Creating useful products 
and services for you. 


OMNI 800 is a trademark of Texas Instruments Incorporated 
Copyright © 1984 Texas Instruments Incorporated. 
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A year's worth of reports, plans, schedules, 
charts, graphs, files, facts and figures 
and it could all be lost in the blinkof an eye. 


The most important part of 
your computer may be the part you've 
considered least— the floppy disk. After 
all, there doesn't seem to be much dif- 
ference between one disk and another. 
But now Fuji introduces a floppy disk 
that's worth a second look. 

We designed our disk with the 
understanding that one microscopic 
imperfection can erase pages of crucial 
data. That's why every Fuji Film Floppy 
Disk is rigidly inspected after each pro- 
duction process. And that's why each 
one is backed with a lifetime warranty. 

We've even considered how 
carefully a disk has to be handled, so we 
designed user-friendly packaging that 
makes it easier to get the disk out of the 


FUJI. 


box. And we provided plenty of labeling 
space, so you won't have any trouble 
telling which disk is which. 

So think twice before buying a 
floppy disk. And then buy the one you 
won't have any second thoughts about. 


ne Film Floppy Disks. 


Nobody gives you better performance. 


Circle 174 on inquiry card. 


© 1984 Fuji Photo Film U.S.A., Inc., Magnetic Products Div., 350 Fifth Avenue, NY. NY 10118 


MORE LETTERS ON THE МАС 


l've read everything you've printed about 
the Macintosh, including Jerry Pournelle's 
criticisms in the July issue. Гуе been using 
my Mac for about a month and | think 
something more needs to be said about 
the importance of the Macintosh's graph- 
ics capabilities. 

As Jerry grudgingly admits, it is a fun 
machine. Fun is important for learning, for 
thinking, and for creativity. We need fun 
as much as we need food, love, and sex. 
And the fun is in the power this machine 
gives people to create graphics. 

Yet what people (reviewers, Apple 
employees) seem to focus on is the user 
friendliness of the icons-on-a-desktop 
metaphor. It is nice. | like it. It is certainly 
better than what Гуе got on my old 
machine. But that is not the point. Mac- 
Paint is the point. MacPaint gives people 
visual power. We know that one 
hemisphere of the brain is more or less 
verbal while the other hemisphere is more 
or less visual. This machine is for the visual 
brain; it is the greatest tool (other than the 
much more expensive Xerox Smalltalk 
machines) for the visual brain since 
Renaissance Italy gave us perspective 
drawing and the nineteenth century gave 
us the camera. But we arent quite 
prepared for it. 

Sure, we can do interesting, even cute, 
things with the Mac's typography. Sure, we 
can crank out bar charts, pie charts, and 
line graphs. We can do maps 50 ways and 
play with line drawings to our heart's con- 
tent. We can also think visually and relate 
visuals to verbals with a facility not readi- 
ly available before. But only if we realize 
that that is what this machine is about— 
thinking with the Macintosh. 

There are many stories about great 
thinkers who work in images. Watson and 
Crick with the double-helix—why did they 
actually build a three-dimensional model 
of the helix while they were working up 
the basic idea? Or consider the following 
passages from a letter by Albert Einstein: 


The psychical entities which seem to 
serve as elements in thought are cer- 
tain signs and more or less clear im- 
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VAR: variety 
CMP: component 


Figure |: Directed-graph notation. 


VAR (maple, tree) 
VAR (oak, tree) 
VAR (pin oak, oak) 


CMP ( leaves, tree) 
CMP (trunk, tree) 


Figure 2: Propositional notation. 


ages which can be "voluntarily" re- 
produced and combined... .The 
above mentioned elements are, in my 
case, of visual and some of muscular 
types. Conventional words or other 
signs have to be sought for laborious- 
ly only in asecondary stage, when the 
mentioned associative play is suffi- 
ciently established and can be re- 
produced at will. [The Psychology of Inven- 
tion in the Mathematical Field. by Jacques 
Hadamard, New York: Dover Pub- 
lications, 1954.| 


| need not belabor the point. But getting 
at the visual brain is hard, and we all need 
help. The graphics capabilities of the 
Macintosh can provide us with that help. 

Thinking is hard. It requires external sup- 
port. Thats why we doodle and make 
semicoherent jottings. That's why we write. 
Writing is an external support for thought; 
itis an instrument of thought. But writing 
Works best for the verbal brain. Learning 
the mechanics of writing—how to form the 
letters—is relatively easy. But it's different 
with images. 

Becoming proficient in the mechanics of 
freehand drawing—e.g., drawing a picture 
of a horse that looks more like a horse 


than a camel or rabbit—is much more dif- 
ficult. Technical drawing is easier, but it is 
more difficult than writing. The Macintosh 
could change that. 

This is particularly important as we stand 
on the threshold of the information age— 
whatever that is. The intellectual world of 
information. of computing, is an intense- 
ly visual one. From chip design through 
flowcharts to data structures—lists and 
trees—we think in images. If it were easier 
to draw good diagrams, more good dia- 
grams would be drawn. And if more good 
diagrams were drawn, then more people 
could grasp what computing is all about. 

Consider an area that is of particular in- 
terest to me, knowledge representation (a 
subfield of artificial intelligence). One nota- 
tion that is used by many researchers is 
the directed graph (see figure 1). Informa- 
tion structure can be represented in vari- 
ous notations. If you want to prove 
theorems, you'll choose the propositional 
notation (see figure 2). If you want to pro- 
gram it into a computer, then you'll have 
to think in terms of a linked list. But if you 
want to think about how ideas fit together 
and teach this to others, then the graph 
notation is the most useful. Furthermore, 
if you are dealing with structures only 3 
or 4 times more complex than the one I've 
shown—and you are typically dealing with 
structures 10 to 100 times more complex— 
then the propositional form is unreadable. 
You can't do any useful work with it. But 
the visual representation is still useful. 
Even if your graph covers half your desk, 
you can work with it. 

The graph is a notation system in which 
the visual form can represent the struc- 
ture of the information in a perspicuous 

(continued) 


LETTERS POLICY: To be considered for pub- 
lication, a letter must be tuped double-spaced on 
one side of the paper and must include your name 
and address. Comments and ideas should be ex- 
pressed as clearly and concisely as possible. 
Listings and tables may be printed along with 
a letter if they are short and legible. 

Because BYTE receives hundreds of letters each 
month, not all of them can be published. Letters 
will not be returned to authors. Generally, it takes 
four months from the time BYTE receives a let- 
ter until it is published. 


SSO DC RBH Hh HH HEH HY Ee BRE ee ESA 
еъааязатазэзазатяйазт=а.аштааавьыаш в 


WHO SAYS "YOU CAN'T TAKE IT WITH YOU"? 
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When ме at Intertec intro- 
duced our new HeadStart" com- 
puter we said "it's the fastest, 
smallest, most powerful business 
computer in its class.” 

What more could we say? 

How about “it’s also portable.” 

Every HeadStart computer 
comes with its own easy-carrying 
handle. You can choose between 
a full size keyboard or a special 
compact version that snaps easily 
on the front of the screen. Either 
way, you get all the great features 
that make HeadStart unique. A 
big twelve inch screen, eight and 
sixteen bit processors, upgrad- 
able to one megabyte and it’s 
networkable up to 255 users. 

We named our new business 
computer “HeadStart” because 


that's exactly what it'll give you. 
And because it's also portable, 
you can take it anywhere. 

Well, almost. 

For more information call us 
at (803) 798-9100 or write: 
Intertec, Dept. "HeadStart; 2300 
Broad River Road, Columbia, SC 
29210. 
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intertec 


See us at 


compen "/Fall '84 


Las Vegas-Booth #4333 


Circle 220 on inquiry card. 


HeadStart Standard Features: 


Size: 15.75" wide, 12.75" deep, 11.30" high. 

Weight: 25 lbs. 

Processors: Z80A (8 bit) and 8086 (16 bit). 

Memory: 128K to IMB depending on model. All models 
are expandable to 1MB. 

Disk Storage: 500Kto 1MB (unformatted) on a 34" 
Micro-Disk RAM disk feature emulates second system 
drive. Optional 3&"or 5” external drives. 


Display: 12" (diagonal) P31 phosphor, non-glare screen, 


25 lines x 80 or 132 columns. 

Keyboard: Detachable with 104 total keys. À port- 

able version snaps onto the front screen for easy 
transportability. 

Disk Operating Software: “CP/M 80 for 8 bit. 

** MS DOS for 16 bit. LAN DOS for multi-user 8 or 16 
bit operation. 

"Concurrent CP/M 86 optional. 

Interfaces: One RS 449/RS 232 compatible serial port. 
One Centronics compatible parallel printer port. 
External data bus. Coaxial communications interface. 
External disk I/O interface. Optional network print 
spooling interface. 

Networking: Up to 255 HeadStarts may be connected 
via a coaxial, multi-user network into one of 2 optional 
data storage systems. 

Optional Data Storage Systems: Two models are avail- 
able. A JOMB, 544” system is expandable to 20MB. А 
50MB, 8" system (25 MB fixed, 25MB removable) is 
expandable to 545 MB in 165MB increments. 


"CP/M 80 and Concurrent CP/M Bfare registered trademarks of Digital Research. 
"MS DOS is a registencd trademark of Microsoft. 
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LOOK NO FURTHER! 
we ll get you low 
prices and fast 


l 


Service, or else === 
ALPHA OMEGA 


COMPUTER PRODUCTS 


COMPUTERS PROMETHIUS 1/2 Height Drives ....... 165 

WIZARD IP! Parallel Interface.......... 75 

IBM PC 256K, IBM Color Graphics Card, PROMETHIUS Versacard ............ 149 
2 360K Drives, BASIC, Guide to Operations, KENSINGTON Systemsaver ........... 68 
Amdek 300G 12" Hi Res Green COOL & TIME (fan, surge, clock) ....... 75 
Monitor ...-................... $2099 O UR oos 79 
Many other configurations available. PFS Filing System ................... 81 
DISKETTES PFS Report...... "eiie M EIS „. 191 
SCOTCH ЗМ 5500 ............ -...903 | Wordstar ссср” 
MAXELL MD2 DSDD . eiseeesus... -99 Home Accountant as maiore 49 
PRINTERS ОВЕ a aa ООО у Г a 119 

E ITOH 8510 P. 120 cps ...$349 DB Master Version 4 . ....... ......249 
EPSON FX80 160 CPS ....,.,. ......395 PR IMS май Der ЫН. b. 
EPSON FX100 160 срз..............639 SU eet LUC ody oo = +: Шы 
EPSON LQ 1500 .. ... = feras Magic Office System for fle........... 179 
OKIDATA Microline 92 160 cps ....... 419 Magic Window N.................... 109 
OKIDATA Microline 93 160 cps ....... 699 Multiplan Macintosh ЖЕКИ uf 159 
GEMINI 10X 120 cps....... ........ 269 Microsoft Basic Macintosh.......... 115 
GEMINI 15X 120 Р. 389 Thinktank for Macintosh ............. 79 
NEC 355035 cps ЏО ,,,, ........ 1715 Filevision for Macintosh ............ 125 
JUKI 6100 ША 18 cps ............. . 4105 Macintosh Carrying Case ............ 69 


C. ITOH F-10 40 cps............... 1049 


IBM PERIPHERALS & SOFTWARE 


TURBO 10 Int. 10MB Hard Disk ....... $949 


TANDON ТМ100-2 360K ............. 219 

TEAC ¥2 Height 360K ............. ., 145 

MICROSOFT Mouse ... د‎ CE 

QUADRAM Quadboard w/64K-384K . „.319 

QUADRAM Quadlink ................ 569 

QUADRAM Quadcolor 1. . ve... 209 

MONITORS | 64K RAM Kit 200 ns ................. 55 

TAXAN 12" Amber . Cor PES $125 AST 6-pack plus w/64K ,.,...,....... 279 
TAXAN 121 IBM green ..............159 STB w/64K clock, par, serial, game ... .295 
AMDEK 310A for IBM PC ......,.... 169 HAYES Mach |! Joystick ..,........... 35 
AMDEK 300G 12" Green ............135 Irma 3270 Emulator ................:975 
AMDEK 300A 12" Amber ............145 Home Accountant + .. .. „AVE 
AMDEK Color |+13".,.... ..,... ..299 Мишта!е......................... 319 
PRINCETON HX-12 RGB............. 495 PFS Filing ет ЕГЕТ 85 
PRINCETON 5915 Super Hi Res ....SAVE IS OS... 2 жа... erneute е 81 
APPLE PERIPHERALS & SOFTWARE POMS NS. Lue shite ва аш» ө T 319 
APPLE PERIPHERALS & SOFTWARE MM TEE овоне 435 
VIDEX Videoterm 80C wisoftswitch ...$209 BESSefll mm ааа ns TEN 409 
VIDEX Ulitraterm . $ 074. 279 @БВавр.!|.,..........- нуу MASA 329 
MICROSOFT 16К RAMcard ....... .. 69 Браге оК, „шк rare thura 379 
MICROSOFT 280 Softcard ...........245 ОДАН о Күн. A 249 
MICROSOFT Premium Pack .......... 479 Wordstar Propack w/Mailmrg, Spellstar .309 
MICROSOFT Premium Softeard IIE ....345 МЕШ ӨП. . 2 ru. cu T. ЖЖ Ёё ‚119 
HAYES Mach Il Joystick .............. 33 Flight Simulator New RGB ............ 39 


Hundreds of available items. Call for complete pricing information. 
Corporate P.O.'s welcome. Please call for ee prices. 


(618) 345-4422 


18612 Ventura Blvd., Sarzana CA 91356 


Ail products are in factory sealed packages. We guarantee all items for 30 days. Within this period, detective merchandise returns must 
be accompanied by RMA number. All other returns will be subject to a 10% restocking fee. For prepaid orders there wili be a Ia 
shipping charge: 5% for UPS Blue Label; $5.00 minimum: all orders outside U.S. at 15% shipping. There will be an additional $4.00 
surcharge on C.O.D. orders. Cash or Cashiers Check is required on C.O.D. orders. Calif. residents add 8.5% sales tax. Prices subject to 
change without notice. 


See our ad on page 85. Circle 14 on inquiry card. 
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way. Well-drawn graphs allow you to catch 
important and interesting information 
structures in a single glance. The proposi- 
tional notation doesn't allow this. A single 
glance at a list of propositional forms tells 
you nothing: you have to read each one 
line by line and assemble them painstak- 
ingly in your mind. The visual notation ex- 
tends the range of a single mental opera- 
tion (ie, what you see in a single glance} 
far beyond that available with the proposi- 
tional notation. It thus makes the material 


| easier to work with. 


The Mac makes it easy to use visual 
notations and to invent new ones. But, as 
| say, only if we know that is what we are 
looking for. Right now the Mac is being 
sold with a user-friendly interface and 
graphics capabilities that make it easy to 
do standard sorts of things. That's fine. But 
what we really need are new visual cate- 
gories, images designed to convey 
abstract concepts. images to think with. 

Those who have Macs, no matter what 
their graphics and artistic skills, can play 
with images in a way they couldn't before. 
The result may well be a new “cultural 
genetic" lottery. Somewhere in that 
chaotic soup of icons, graphs. images, and 
patterns there is going to be some impor- 
tant new stuff. stuff that would have been 
much longer in coming if it had been up 
to the relatively small number of people 
with freehand graphics skills. This possi- 
bility is what makes the Mac such an ex- 
citing machine. 

Now, if only the Apple marketing peo- 
ple could grasp this and go with it. Then 
Apple might be able to live up to its 
pretentious 1984 TV ad. Then the com- 
pany might be able to give us an intellec- 
tually significant alternative to Big Blue. 

BILL BENZON 
Troy, NY 


The July BYTE contained several inac- 
curate comments about the Apple Macin- 
tosh. The first, in Phil Lemmons's editorial 
"Patronizing the Naive User" (page б), mis- 
represents the difficulty of ejecting a disk. 
The method Mr. Lemmons describes to 
eject a disk is the most difficult of several 
alternatives available to a Macintosh user. 
Anyone—including my  4-year-old 
daughter—who uses the Macintosh for 
more than a short time quickly discovers 
that the command E will eject a disk when 
all files have been closed, and that the 
command Shift 1 will force an ejection 

even when a file is open. 
| do not feel patronized by having disk 
ejection under software control. Rather. 1 
(continued) 


4 Introducing 
4 j the SXoprinter™ 
P d The speedy new 
» printer that clocks out 
at 300 cps 


SELECTABLE: With the new SXprinter™ you select the mode. Go for high speed, letter 
quality or in between: 300 cps (draft), 190 cps (correspondence) 70 cps (executive 
quality) or 50 cps (letter quality). Extra long life head, good for over 200 million 
characters. SCOMPATIBLE: With its parallel or optional serial interface the SXprinter™ is 
fully IBM PC compatible. Accepts tractor feed, multi-part (©) or cut sheet paper. 
AutoLoad™ front feed for quick paper insertion. User friendly SoftSwitch™ Keypad. 
BEXPANDABLE: Standard 4K print buffer, expandable to 68K with MemoryMate™ 

option. So up to 34 pages of print copy can be stored in mernory- - -to free 

= up your computer! Choose any of more than forty print styles with 

A styleWriter™ and PC DOS. B ORTABLE: The SXprinter" is fast, 
handsome, rugged and even portable, with optional travel 
cover. [he perfect partner to your Vg OR 
portable computer! у 


о Nm р! 


See the МРІ family of products 


at var local comnmnuter store or 


" 
Е 


Model # 5SVA&T - Designed to house one 
full size or2 half height 5%” floppy disk drives in 
the vertical position. As an added feature, the 
mounting holes are duplicated in reverse so 
the user can mount the drives door left ordoor 
right. The power supply is a custom linear, 
proven in thousands of installations over the 
years! 

Retail.....560.00. ($67.00 for half hgt 

version) 1 year warranty 
Model # 5DVA&T - The 5DV is custom 
designed for 2 full size 5V4" floppy disk drives to 
mount vertically. The mounting holes are dup- 
licated in reverse so the drives may be mounted 
door left or right. The power supply is our 
custom linear. 

Retail....$85.00 1 year warranty 
Model # FD-PC8 - This unique enclosure is 
designed to match the styling and size of the 
IBM-PC and can mount on top of, under or 
along side the PC. It is designed to house 
Shugart 8 inch half height floppy disk drives, 
and affords mainframe compatibility using 8 
inch floppy diskettes. 

Retail.....5399.00 1 year warranty 
Model # DH8A&T - The DH8 is designed 
for one ortwo standard size 8 inch disk drives 
such as Shugart 800 series, Qume DT-8, and 
SIEMENS. The power supply is 206 series com- 
mercial grade with a 2 yearwamantyt Cooling 
fan standard. There is a space designed in 
above the disk drive areafor mounting circuit 
boards if needed. Specify double or single 
sided connectors. 

Retail....5295.00 2 year waranty 
Model # FD-PC-jr. - For those needing 
expansion of their PC-jr, here is a matching 
enclosure to house your disk drive. We have 
the controller available also. The case has an 
injected molded front bezel ta duplicate the 
looks of the jr. 
Model # FD-PC5 - This unique enclosure is 
designed to match your IBM-PC perfectly, 
Injected molded front bezel, with all steel 18 
gauge construction far shielding and strength. 
It boasts a customlinear supply that delivers 5 
amps continuous current. The FD-PC5 is pre- 
drilled to hold any 5%” half height floppy or 
hard disk or any 514” full size floppy or hard disk. 
We even have adaptor brackets to mount a 
Syquest 5meg removable! 

Retail....5295.00 1 year warranly 
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7. Model € 5DHHHAKT- TheSDHHH is designed 
to house 1 or 2 half height floppy or hard disk 
drives in the horizontal side by side mode. А lit 
on-off switch is mounted in the front where it's 
convenient, and uses our custom linear pawer 
supply. A blank plate is available for one drive 
installations. 

Retail...5125.00 (floppy model) 
$195.00 (hard disk model) 
1 year warranty 

8. Model # SH8A&T - will house one full size 8 
inch floppy or one or two half height 8" floppy 
disk drives. Uses a commercial grade 206 series 
supply, and carries a full 2 year waranty! 


9, Hard disk & Floppies, we сапу only the 
top brands like Shugart and Qume! Don't be 
fooled by the cheap immitations We carry only 
the best, with the strongest warranty around. 
For example, ali Shugart disk drives carry a 1 
year warranty. So call for the latest pricing to 
upgrade your PC, Zenith, Heath, Radio Shack, 
Tl or one of the many other computer systems 
on the market! 

10. We also carry data cabies for your system. We 
cancustom make themto your specs, or allow 
us to help you choose what's right for you. 


Норру Disk Services, inc. is entering our 6th year of 
supplying disk drives and custom enclosures to the 
computer industry. Companies that demand qua- 
lity such as CBS-TV, IBM and NASA to name a few, 
purchase our products. Space restrictions do not | 
allow us fo show all our products, so call tall free for 7 
our FREE catalog of products. Or better yet, let one 
of our sales staff help you make the right choice 
.... Ask about our REPLACEMENT warranty policy. 


Dealer inquiries invited. All products available in 
OEM quantities.Prices and specs subjectto change 
without notice. 


“FLOPPY 


39 Everett Dr.. Bldg. D 
@ISK Lawrenceville, N.J. 08648 


SERVICES (609) 799-4440 


ея 


TOLL FREE (800) 223-0306 


Circle 168 on inquiry card. 
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feel this is an example of gooddesign that 
makes it difficult for a user to compromise 
the integrity of a disk. I see little difference 
between this and the Safety program that 
a Kaypro 10 user should use to park the 
hard-disk head before powering down. In 
both cases, the software performs a useful 
function but can be overridden by a 
knowledgeable user (who should be aware 
of the possible consequences of his ac- 
tions). The fact that a 4-year-old child has 
used my Macintosh for two months with- 
out supervision but has never trashed a 
disk is evidence enough for me of the 
value of this approach. 

Jerry Pournelles problems with disk 
copying and time to load MacWrite may 
simply reflect the long lead time between 
article submissions and BYTE's ap- 
pearance on the newsstand. In mid-May 
Apple released revised Macintosh soft- 
ware that included a Disk Copy utility and 
a new finder with an automatic start-up 
option. With the Disk Copy utility, a com- 
plete disk can be copied in four passes— 
still not as conveniently as on a two-drive 
system, but enough of an improvement to 
make life with the Macintosh bearable. 
How Jerry manages to take "a couple of 
minutes to get the Macintosh to run a sim- 
ple text editor" is beyond me. With Mac- 
Write as the start-up application, my Mac 
takes exactly 20 seconds from power-on 
to a screen ready for writing. Since | don't 
like the default font and format provided 
by MacWrite, | generally avoid the 
automatic start-up and open a preformat- 
ted document. This approach takes a lit- 
tle longer, but in any case 45 seconds 
should be the outside time limit needed 
to get going in MacWrite. 

| am not trying to say that the Macin- 
tosh is without faults, as it clearly is not. 
Among the worst of these is the perpetua- 
tion of a disk-drive controller that lacks 
direct memory access. The integrated Woz 
device, so hyped by Steve Jobs in Phil 
Lemmons's interview with the Macintosh 
design team (February. page 58), may be 
reliable and cheap to build, but the drives 
are maddeningly slow. Double-sided 
drives and hard disks will help, but the 
Macintosh will probably never live up to 
the performance of the potential of the 
MC68000 because of the 1/0 bottleneck. 
And while mice are nice, every so often 
1 would love to have real cursor keys. 

SELDEN S. DEEMER 
Ann Arbor, MI 


As Macintosh owners with 10 months of 
Macintosh use among us, we would like 
(continued) 


INTRODUCING AST GRAPHPAK. 


THE POWER TO BUILD ON 
FRAMEWORK AND 
ORCHESTRATE SYMPHONY. 


AST delivers the powerful integrated hard- 
ware you need to unlock the full capabili- 
ties of your integrated software. Including 
Framework. Symphony Lotus 1-2-3?” Multiplan? 
and more. 


GraphPak is a complete, convenient solution— 
two plugin boards for the IBM* PC, XT and 
their compatibles, And it's packed with ad- 
vanced features. Expanding memory to 
64OKB, GraphPak gives you the space to 
operate state-of-the-art programs, handle 
more data, and create larger spreadsheets. 
And it lets you take full advantage of the 
sophisticated graphics capabilities of your 
software, bringing high-resolution, bit: mapped 
displays to your monochrome screen. 


IBM-compatible serial and parallel ports 
mean you can easily add a letier-quality 
printer and a modem to connect with 
services such as Dow Jones? EasyLink? and 
CompusServe? Further, our built-in clock- 
calendar provides automatic date stamping. 


Productivity-boosting SuperPak™ utilities give 
you SuperDrive which responds fifty times 
faster than a disk drive and SuperSpoo!l which 
lets you input and print at the same time 


All this is yours in an easy-to-buy, easy-to- 
install, easy-to-use package that costs less 
than individual componenis. 


Find out about AST's total solutions. See your 
dealer for facts on GraphPak and our com- 
plete family of multifunction boards, and 
communications, LAN, graphics and modem 
products. Or call our Customer Information 
Center (714) 863-1333 Ext. 5249 for your nearest 
dealer. AST Research 
Inc, 2121 Alton Avenue, 
Irvine, CA 92714. 

TWX: 793699 ASTR UR. 
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RESEARCH INC. 
[8M PC and XT trademarks of Internanonal Business Machines Cosparatien 
Symphony Lotus and 123 trademarks of Lotus Development Corporation 
Framework trademark of Ashton Tate Multiplan trademark of Microsatt 
Dow Jones trademark of Dow Jones & Co, inc EasyLink copynght Western 
Union CompuServe is an H&R Block Company GraphPok and SuperPak 
trademarks of AST Research Inc 


Circle 449 for Dealer inquiries. 
Circle 450 for End-User inquiries. 


Because now when you choose Microsoft Word, the high 
performance word processor for the IBM PC, you get 
Microsoft Spell, a special version of The WORD Plus’ spelling 
corrector. À $150 value. Absolutely free at participating dealers. 


It watches your p's and д5. 


Microsoft Spell is a proofreader that catches your typos 
and misspellings. When you cant remember if its i before e, 
Spell remembers for you. 

And you can customize it to spell your favorite technical 
words, from aepyornis to cryptococcosis. 

Spell is just one of many extras you get in this package. 

For example, Microsoft Word includes the most advanced 
mail merge, for all your multiple correspondence. Plus a free 
‘Learning Microsoft Word disk that brings you up to speed 
immediately, 

And Word works with the very latest printers—even laser 
printers—to produce manuscripts of nearly publication quality 
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Spell free. 


The critics loved it. 
When Softalk IBM reviewed Word, they were delighted to 


discover that Word was “fun to use. 

PC Magazine called іє а well thought out, finely-executed 
product that is twice as productive as WordStar’ 

And Time, which also featured Microsoft in a recent cover 


story, was impressed that Word was loaded with extras: 
Word is a natural match for IBM PC's and their 


compatibles for a very natural reason: M ICR£3 290 ЕТ. 


We wrote the MS-DOS" operating тһе High Performance Software" 
system that tells the whole IBM PC family how to think. 

So if you want to make your writing letter perfect, call 
(800) 426-9400. Ask for the name of your nearest Microsoft 
dealer In Washington State, Alaska, Hawaii and Canada, 
call — 828-8088. 


softi por. red trademark and MS-DOS and The үч E ormance Softw rademarks EN osoft Corporation. IBM is a registered trademark 
РР = atio nal Busin ss Machines Corporation. The WORD Plus ام س س‎ a Systems Word Hon нс з oPro International Corp. 
The $15 0 y alue of Micr dst Se ў s based on the current list pric yi r The WORD Plus 
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В" MULTIPORT CONTROLLER x 
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Networking begins with your fine 
computer. Where it goes is unlimited 
when you interface your peripheral 
devices with a 4, 8 or 18 port BayTech 
Serial Port Expander. With BayTech's 
units you can mix-and-match other 
computers. and/or peripheral devices 
of different configurations without the 
need to reconfigure. Port configura- 
tion of the peripheral device ports 
may be changed by the user with 
BayTech's menu-driven software. 


[g7— 


High-Speed 
Printer 


BayTech's versatile networking 
multiports, capable of any-port-to- 
any-port interconnection, have virtual- 
ly unlimited applications. With their 
features and low cost. the user can 
create a local network providing simul- 
taneous communication for 5, 9, or 18 
RS-232C devices. 


A few companies make a good, 
expensive Serial Port Expander. 
One company makes an excellent, 
affordable line of them - BayTech. 


e Model 524F 
e Model 
e Model 5218F 


"We design and price BayTech Mulliports so 
everyone can have an affordable and reliable com- 
puter network. To solve your networking 
problems, call us." 

Charles R. Ramsey, President 
Bay Technical Associates, Inc. 


1-800-523-2702 


BAY TECHNICAL 
ASSOCIATES. inc. 


HIGHWAY 603. P.O BOX 387 
BAY ST. LOUIS. MS 39520 16011 467-8231 
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to respond to some of the criticisms of the 
Macintosh that appeared in your July 
issue. 

First, Phil Lemmons's exaggerated de- 
scription in his editorial of the “three-stage 
qualifying examination" that must be 
passed to eject a disk from the Mac is 
ludicrous. As anyone who has tried it 
knows, instructing the Mac to eject the 
disk is easy using the mouse or the key- 
board. Nor can any of us recall feeling like 
"a humble petitioner before a mysterious 
and powerful computer; Come on, what 
kind of purple prose isthis? Furthermore, 
all three of us are long-time computer 
users who hardly fall into the "naive" 
category; yet none of us feel the Mac is 
“condescending.” Interacting with other 
computers, including some large main- 
frames, seems like a step back into the 
Stone Age after a session with the Mac. 

We also found some of Jerry Pournelle's 
comments ("Computing at Chaos Manor: 
The AT&T Computers,” page 305) to be in- 
consistent with our own experience with 
the Mac. One of us uses Microsoft Multi- 
plan on a daily basisto create project-cost 
breakdowns, which is contrary to Jerry's 
implication on page 314 that Multiplan is 
fatally flawed. He also strongly implies on 
the same page that Microsoft BASIC for 
the Mac is so full of bugs, especially in the 
area of mouse utilization and graphics. 
that it is virtually unusable. To the contrary. 
one of us has developed a rather complex 
BASIC program (15K bytes) that is used to 
generate architectural perspective draw- 
ings. This program uses the mouse as the 
primary operator control and calls a 
number of the Mac's ROM-based graphics 
routines. Jerry also makes the claim that 
the "only application software for the Mac 
thats actually on the market is Bruce 
Tonkin's The Creator database" We would 
like to call his attention to page 413 of the 
same issue where he will find descriptions 
of three Mac programs that are on the 
market. 

Jerry implies that the language Mac- 
FORTH is not available and that it prob- 
ably wont be available any time soon 
(page 377). One of us already has the 
package. He also implies that external disk 
drives are not available. ‘Two of us already 
own and use external Apple disk drives. 
Finally, Jerry states on page 312 that the 
". . .Macintosh is a wonderful toy; but it's 
not very much more" If this is true, then 
the three of us have been wasting a lot of 
company time. Collectively, we have used 
MacWrite and MacPaint to generate nu- 
merous letters, technical memos with 
mathematical equations embedded in the 


text, Vugraph masters for electronic equip- 
ment layouts, organization charts, design 
review forms, equipment specifications up 
to 100 pages in length, Multiplan spread- 
sheets as large as 144 rows by 4l columns. 
and 30 pages of proposal artwork. In fact, 
the ease with which MacPaint can be used 
to rapidly create finished charts, figures, 
and Vugraphs represents a major reason 
for our decision to purchase Macs. Also, 
the BASIC program we mentioned earlier 
has been used to generate several archi- 
tectural perspective drawings. 

We do not wish to whitewash the Mac's 
flaws, the most glaring of which is the large 
amount of software promised but not yet 
delivered. However, this problem is not 
unusual for a genuinely new computer, 
and in view of the Mac's popularity we do 
not doubt that this will be remedied by 
the marketplace in time. 

E. B. KNICK 

D. C. MESTAYER 

V. C. REYNOLDS 
Melbourne Beach, FL 


In regard to the July editorial "Patroniz- 
ing the Naive User.” | commend you. It is 
nice to know that there is someone out 
there who thinks along the same lines | 
do. 1 knew there was something that 
bothered me about Apples Macintosh 
(beside its name) and 1 think you hit the 
nail on the head. 

1 do not respect people who con- 
descend to me nor do I respect computers 
that do the same. | wish the designers of 
such computers would remember when 
they were computer naive and the initial 
excitement of discovering how computers 
work. Apple touts the Mac as being a 
"computer for the rest of us"; but the rest 
of us are not as dumb as the company 
thinks. 

CHARLES P. JAZDZEWSKI 
Central Point, OR 


Let me remind everyone that I like the — 
Macintosh. My critical comments were 
prefaced with the statement, "Macintosh 
will be nothing less than wonderful when 
it has two drives and more memory. It 
is without doubt the friendliest of today's 
computers." | have personally bought a 
Macintosh. | have ordered a number for 
the office (we also have IBM and Tandy 
products and have ordered some HP 
portables). | regard the Macintosh's user 
interface as largely successful. But I don't 
think Macintosh is perfect or that it 
should be treated as holy. 

I do wish to confess that my frustration 
with Macintosh's disk procedures disap- 
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peared when I finally received my second 
drive and no longer spent half my wak- 
ing hours swapping disks. 

1 think Bill Benzon's letter contains 
more insight into the Macintosh s power- 
ful appeal than any other letter we have 
received. 

Now, if only there were more memory 
and software! 

PHIL LEMMONS 
Editor in Chief 


| was very amused by Susan Gold's 
remarks (June Letters, page 33) about the 
Macintosh not being a practical business 
tool. She, like so many millions of people. 
has nottaken the time to sit down and use 
the Macintosh or thoughtfully analyze its 
potential as a business machine. | own a 
small business and would not purchase 
anything but a Macintosh. One thing that 
has been overlooked by all who have 
evaluated the computer is that when you 
spend several thousand dollars for a com- 
puter system, you will spend three times 
that amount training your employees to 
use it (unless you dont mind firing 
everyone that is not computer-literate). 
This is not the case with the Macintosh. 
The Macintosh is the least-expensive com- 
puter on the market today, when you 
count the cost of training your employees 
to use it. Not only that, find that produc- 
tivity has increased because it's so fun and 
easy to use. 
RONALD L. LAWRENCE 
Renton, WA 


This is an open letter to Ms. Susan Gold: 


Ms. Gold, I've read your letter given the 
editorial heading "Mac Flak.” in the June 
issue of BYTE. If you check volume 6, issue 
IO of InfoWorld you'll find that | wrote a 
similar letter criticizing the Apple Macin- 
tosh Computer but much more scathing- 
ly. I just hope your own letter doesnt 
come back to haunt you and make you 
feel as foolish as I feel. 

You see, after sending that letter 1 began 
to visit the computer stores and "mess 
around” a little more with the Mac. The 
crazy thing began to grow on me. It was 
shortly thereafter that I purchased one 
and I find that ме been eating the words 
in that letter ever since. 

Ms. Gold, Гуе learned to swallow my 
pride and admit | was wrong. I've learned 
to adapt to the future, and the future is 
in machines like the Macintosh. It gives the 
user untold power in computing and the 
future only looks brighter with all the ad- 
ditional software and hardware that is go- 
ing to be coming out for the Mac. Remem- 


ber. many thought the original Apple Il 
wasnt a serious machine either, With 
10,000-plus pieces of software out for it 
| guess that rumor has been dispelled. Anc 
it will go the same way with the Macintosh. 

A few other points: my Mac (with exter- 
nal drive, numeric keypad, keyboard, and 
the Mac itself) takes up less room on my 
desk than my IBM Selectric Ill. And I am 
running it with a surface area of 6 by & 
to 8 by 8 inches for the mouse, and I dont 
find it clumsy at all. 

Now, isn't it about time that you went 
out and really tried a Macintosh. to see 
What it can do for you? 'Cause one thing 
the Mac ain't. ..it ain't no toy, that's for 
sure! 

CRAIG А. PEARCF 
Berwyn, li 


In response to the letter by David Nibbelir 
in the June issue (page 14): Mr. Nibbelir 
would do better to investigate all con: 
sumer finished goods that are made witt 
parts derived from imported steel. Anc 
remember, stay out of buildings made 
with imported steel beams! The bottom 
line for any properly run company is the 
quality/cost ratio. Mr. Nibbelin's efforts 
might be directed at those who do nol 
make the superior product that Sony's 
drive is, instead of pointing an accusing 
finger at the way Apple conducts its busi- 
ness to produce a fine product at a price 
Americans can afford. 

JULIA L. MULDAWEF 


Covington, LA 


ON CACHING 


| read with interest the very lucid article | 


on disk caching "Maximizing Hard-Disk 
Performance" (May, page 307) by Roy 
Chaney and Brian Johnson. At Microcosm 
Research we have been involved in this 
areafor some time and have had a prod- 
uct (MicroCache) on the market for the 
past three years. 

We can endorse most of the authors’ 
findings but would like to make a few 
observations. 

With hard disks and caches of several 
hundred kilobytes, the algorithm used is 
not overly critical, as explained in the ar- 
ticle. However, for smaller caches or 
floppy-disk systems, the algorithm is much 
more critical. As a result, we used a com- 
bination of the least-recently-used algo- 
rithm they preferred, tempered by an al- 
gorithm they did not mention—the least- 
frequently-used. This is further adjusted 

(continued) 
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PORT 


CONTENTION 


Add more users to your multi-user 
computer without expensive hard- 
ware or software modifications. A 
BayTech Port Contention unit will 
maximize utilization of available ports. 
thereby minimizing idle. valuable 
system time. With 6-to-3. 8-to-4 anc 
1240-6 port models available, Port 
Contention problems can be solvec 
from micro to mainframe computers. 


SANNA, 


wu | UJ DA 
е NEN A 


The graphic above illustrates a typical 
BayTech Model 5218B Port Contention 
application. By adding a single 5 218B unit. 
a 6port multi-user computer gains six 
additional users, thereby doubling access- 
ibility to the computer. 

e Model 528B: 6portsto3..$ 625. 
e Model 5212B; 8 ports to 4... $1095. 
e Model 5218B; 12 ports to б... $1750. 


To solve your 
port contention problems . . . 


1-800-523 
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with regard to the physical location of the 
data of the disk. This has enabled us to 
provide significant performance improve- 
ments with caches from 16K bytes upward. 

Readers may have gotten the impression 
from the article that the memory-address- 
ing capabilities of 16-bit processors are 
necessary for effective caching. This is not 
so. Eight-bit systems can also employ 
caching. In fact, it is often more desirable 
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on 8-bit systems because the applications 
software tends to use overlays extensive- 
ly to overcome the limitations of a re- 
stricted address space. Caches are ideal 
for handling these frequently used over- 
lays. The 8-bit version of MicroCache 
copes with memory addressing by accom- 
modating whatever additional bank- 
switched memory is available for the 
machine (up to 8 megabytes). 


What do you get when you cross 
1200 baud, free on-line time, 
and extra features at a price Hayes 


can't match? 


Data Rate? 

The MultiModem 
gives you a choice— 
either 1200 or 300 bits 
per second. So yeu can 
go on-line with the 
informat 
Check o 
boards.. po- 
rate Malin aries. омар 
files with friends. 


On-Line Time? 

With the Multi- 
Modem you get 
Compuserve's 
DemoPak, a free two- 
hour demonstration of 
their service, and up to 
seven more free hours 
if you subscribe. You 
also get a $50 credit 
towards NewsNet's 
business newsletter 
service. 


Features & Price? 
Of course, the 
MultiModem gives you 
automatic dial, answer, 
and disconnect. Gives 

you the Hayes- 
compatibility you need 
to Support popular 
communications soft- 
ware programs like 
Crosstalk, Data Cap- 
ture, our own MultiCom 
PC, and dozens of 
others. Gives you a 
two-year warranty, 
tops in the industry. 
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Trademarks — MultiMadem. MultiCom 
PC: Mulli-Tech Systems, Inc —Compu- 
Serve: CompuServe information Services, 
an Н & R Block company — New sNet. 
NewsNet, Inc. — Crosstalk: Microsiuf, 

inc, — Data Capture: Southeastern Soft- 
ave — Smamodem Hayes Microcom- 
puter Products, Inc. 


But Better? 

Yes. The Multi- 
Modem gives you fea- 
tures the Hayes 
Smartmodem 1200™ 
can't match. Features 
like dial-tone and busy- 
signal detection for 
more accurate dialing 
and redialing. Like a 
battery-backed mem- 
ory for six phone num- 
bers. All at a retail price 
of just $549 —com- 
pared to $699 for the 
Smartmodem. 


What do you get? 
The new MultiModem, 
from Multi-Tech Sys- 
tems. isn't this the 
answer you've been 
looking for? 


For the name of 
your loca! distributor, 
write Multi-Tech Sys- 
tems, Inc., 82 Second 
Avenue S.E., New 
Brighton, MN 55112. 
Or call us at 
(612) 631-3550. 


MultiModem. 


SEE US AT 
COMDEX/FALL '84 


Las Vegas Convention Center 


Systems 


The right answer every time. 


| was surprised that they found an 
overall degradation in performance with 
small caches. This has not been our ex- 
perience. Some caches we have seen 
(usually thrown together by a RAM-board 
manufacturer so that it can say it has a 
cache) have the opposite problem: they 
are okay for small caches but slow the sys- 
tem down when more than about 100K 
bytes of RAM is used. A cache-searching 
system that is very fast for all sizes of 
cache is essential. 

For small caches it is worth including a 
facility that enables the user to "lock" 
time-critical files in the cache so that they 
are not ejected by the caching algorithm. 

Printer buffers are effectively very crude 
caches using a first-in/first-out algorithm 
with background writing. Adding this facili- 
ty tothe disk cache is easy and can greatly 
improve the overall throughput of the 
machine. It is a much more cost-effective 
way of buffering printout than using add- 
on boxes because the RAM is dynamical- 
ly shared between the disks and the 
printer. When the printer is the major 
source of delay it gets more of the RAM, 
releasing it for disk caching as soon asthe 
characters are passed on to the printer. 

The authors’ system was primarily con- 
cerned with caching hard disks. If floppy- 
disk systems are to be catered to, then it 
is necessary to cope with the situation 
when disks are changed. If disks are 
changed without the cache knowing about 
the change then there will be chaos! The 
data on the cache from the previous disk 
will get mixed up with the data on the new 
disk. MicroCache is the only caching 
system that we know of that avoids this 
problem by automatically detecting disk 
changes on the IBM PC and other popular 
machines. 

PETER CHEESEWRIGHT 
London, England 


ON &rnRVICF CONTRACTS 


In your July publication, Michael W. Fitz- 
patrick wrote of his costly experience in 
having his Columbia VP portable com- 
puter repaired by Bell & Howell Service 
Company (Letters, page 31). | am respond- 
ing to his letter in the hope that | can spare 
Mr. Fitzpatrick and other computer users 

from similar experiences in the future. 
Mr. Fitzpatrick equated repairing a 
defective motherboard to repairing a car 
engine. While there is some similarity, in 
that eventually a defective part may be 
replaced, the means by which the defec- 
(continued) 
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Introducing the Hercules Graphics Card 
for the technical user. 


OK. We confess. The 
Hercules Graphies Card in 
the pieture above isn't a 
special version for the tech- 
nical user. 

In fact, it's exactly 
the same as the standard 
Hercules Graphics Card 
running programs like 1-2-3™ 
and Symphony™ in more 
than 100,000 IBM® PCs. 

We just wanted to make 
the point that the Hercules 
Graphics Card is not only 
big with business users—it’s 
also the most popular high 
resolution graphics card for 
the technical user. 

Why? We run more 
software than anyone else. 

The Hercules Graphics 
Card is supported by more 
technical software than any 
other hi-res graphics card. 

There are word proc- 


LE essors that 


can produce 
publieation 
quality documents with 
mathematical formulas. 
There are programs 
that enable your PC to 
emulate a graphies terminal 


and run mainframe graphies 
software. 

There are toolkits of 
graphies utilities that ean be 
linked to popular program- 
ming languages. 

There are CAD pro- 
grams that can provide 
features normally associated 
with $50,000 systems. 

And we supply free 


BASIC. No one else does. 
Hardware that set the 


high performance standard. 


When we introduced the 
Hercules Graphics Card in 
August, 1982, it set the 
standard for high resolution 
graphies on the PC. 


But we didn't stop there. 


In the past two years, we've 
continually refined the 
original design. 

Today's Graphies Card 
gives you two graphies 
pages, each with a resolu- 
tion of 720h x 348v, and a 
parallel printer port— 
standard. 


A 2K static RAM buffer 
elegantly eliminates scrolling 
flicker. And our exclusive 
safety switch helps prevent 
damage to your monitor. 

Convinced? Good. Now, 
how about a little color? 

Should you want IBM 
compatible 
color graphics 
for your sys- 
tem, then the 
new Hercules Color Card is 
the smart way to go. 

It gives you a parallel 
printer port and a size small 
enough to fit in one of the 
XT’s or Portable's short slots. 

And both Hercules 
cards are compatible with 
the new AT" and backed by 
our two year warranty. 

Call 800 255-5550 Ext. 
408 for the name of the 
Hereules dealer nearest you 
and we'll rush you a free info 
kit. See why the company 
that made the first graphies 
card for the IBM PC still 
makes the best. 


Hercules. 
We're strong on graphics. 


Address: Hercules, 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Telex: 754063 Trademarks/Owners: Hercules/Hercules Computer Technology, 1-2-3, 
Symphony/Lotus Development; IBM, AT/International Business Machines 
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Powerful in circuit emulation, priced 
well within your grasp. That’s NICE. " 


NICE may be only 3” square and 4” thick, but it hands vou full speed, 
real-time emulation—over 50 emulation functions, software cue W 
all memory addresses and all 1/O ports: 

Just plug NICE directly into the target MP socket and any [ou Ў min: 
for system development, troubleshooting, debugging or testing . pme, 
in the lab or in the field. À X | 

And NICE hands you all this performance, portabilin ides d 
$498"... the best emulator price/performance ratio on tl W hands do 

Call in your order today using — | | i 
your VISA or Mastercard num- 
her: (800) NICOLET outside 
CA, or (415) 490-8400 in CA. 

Or send your 

check or 
money 
order 

to МІСЕ, — 
Nicolet | 
Cra 
Corpo an, 
201 Fourier 


Avenue, | re- 


mont, CA 94559 
pouces ct 1 xm re 


Ке "TY de mark of Ni vil 
TDi al ac ү ratio 
Mi ms 
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Circle 306 on inquiry card. 
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tive part is identified is in no way similar. 
A board-repair system in some cases 
costing in excess of $500,000 does not 
compare in cost to a timing light and 
socket wrench, or even the more sophis- 
ticated equipment now in many 
automobile repair shops. Bell & Howell 
does maintain board-repair equipment 
but not in every location because of pro- 
hibitive cost. 

While Bell & Howell Service Company 
welcomes all users of Columbia Data com- 
puters to place contracts on their equip- 
ment, many such as Mr. Fitzpatrick choose 
to take a chance that service will not be 


| needed. The truth is that even a product 


as well engineered and reliable as the 
Columbia VP will eventually require ser- 
vice. To cater to the needs of noncontract 


| customers, Bell & Howell is required, to 
| stock large spare parts inventories without 


prior commitment from the user, who may 
seek an alternative means to obtain 
service. 

In light of this, Bell & Howell has devel- 
oped contract rates that are competitive, 
and perhaps the lowest in the microcom- 
puter service industry. | entirely endorse 


| Mr. Fitzpatrick’s advice to buy a service 
| contract from а reputable service organi- 


zation. If Mr. Fitzpatrick had followed his 
own advice, the $811.06 he paid for his 


| motherboard would have given him three 


years of full parts and labor contract 


| coverage and $16.06 change. 


DAVID C. HALLOUIST 
Bell & Howell Service Co. 
Chicago, IL 


My IBM PC developed trouble in the 
reverse mode, in my case black on green. 
It will print reverse only for the first 12 
lines and 64 characters of the thirteenth 
line; 12 x 80 = 960 plus 64 on the thir- 
teenth line gives 1024. That seemed 
significant so І ran a program to check the 
video system and guessed the problem 
might be in the attribute chip number two. 

| called the 800 number and was told 
| could take my IBM PC to the repair depot 
in Tampa and | would get it back in 48 
hours. The 800 number is a phone in 


| Atlanta. | was given a repair number and 
then I packed up the computer and drove 


36 miles through heavy traffic to the repair 
depot. 

They had a copy of the repair ticket 
called in by the operator in Atlanta. How- 
ever, | was told they would send the com- 
puter to Atlanta for repairs and | was given 
no time limit for its return. Well, at $96 an 
hour for labor and no guarantee of any 

(continued) 


The MacClassics from Videx. 
Legends in Their Own Time. 
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FunPak™ $39 MacVegas™ $59 


Klondike Solitaire - 
King Albert Solitaire - 
Four in a Row - Sevens 


Roulette - Poker - Blackjack - 
Keno - Slots - Craps 


кии и т mel — | | @ Lane: [иын йн amg == 
И жывы 1 аа n e ET = ت ي‎ T 
li? —— m E e a mm mre — P = | С ic LEGE LE acu E — RE — — 
ү -e ————— 
F^ "a 5 J e ae] | a l - m TIT с ы 
: D à Р \ ] Z | WEIGH 
=т= | вш - AD EDGE, АЛ eM р | " | л | 
типш е ڪڪ‎ 4 |+ h ] 
How Д | йы z 4 — D i ge Il P 
= ba LI. 29 | | E — | E | | Щщ 
бел 1 |. il 1 | | | 44 Cinna Ж | 
| CR. aS | - "m n j = | аң 
E Hum p " |} 
f- Ё ч” ЖШ | | | | | | | | | n | 
ой dL -= | | | | ewm 
d m Ка MA Hl | | pi | اا‎ | 
[ч F E p i й | | T € | == - 
М3 | ut 4 к=, I & 
p с. sn o = ' sie | | 
й се | cs Ml | = — —— à: | et b 
Р 5 | E 
|. al 
m= —n A —— L 


MacCheckers' 


Checkers - Reversi 


Introducing the MacClassics, a 
collection of familiar games designed 
to entertain and challenge. With 
Macintosh" or a friend as an opponent, 
you can enjoy such classic games 
as solitaire, poker, checkers, 
backgammon, roulette, etc, and they're 
all more fast-paced and exciting than 
ever before, with a little assistance 


from Macintosh. MacClassics let you 
enjoy and explore the power of vour 
Macintosh while vou relax and have a 


= 


good time. 
The MacClassics are just another 
example of the kind of high-quality 


— $49 MacGammon — 


products vou've come to expect from 
Videx. With a solid reputation for 
dependable, innovative business 
software and hardware, Videx is 
consciously building thatsame degree 
of excellence into its entertainment 
software. Through development of 
Apple* and Macintosh soft ware, Videx 
continues to provide the micro- 
computer industry with an ever- 
expanding line of exciting, reliable 
products. 


Call today for more information. 
(503) 758-0521. 


Innovation Backed by Support 


Videx, Inc. e 1105 NE Circle ВІО. ж Corvallis, OR 97330 


lil 


Se 


Macintosh is i trademark of Apple Computer. lnc. Apple is à registered trademark of Apple Computer. Ine. 
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' : NEW from BORLAND! 
À TURBO TOOLBOX & TURBO TUTOR 
> r à; " "TURBO ís much better than the 
i І '. Pascal IBM sells" 
^? ` Jerry Pournelle, 
" | ` j Byte, July 1984 
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"TURBO PASCAL appears to violate 
the laws of thermodynamics. 

You won't find a comparable price/ 
performance package anywhere. It 
is simply put, the best software deal 
to come along in a long time. If you 
have the slightest interest in 
Pascal... buy it.” 


. Bruce Webster, 
Softalk IBM: March 1984 
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What а E for you р your TNR The ee oe TURBO PASCAL 


compiler, together with the exciting new TURBO TOOLBOX and new TURBO 
TUTOR. АП 3 manuals with disks for $99.95. 
TURBO PASCAL Version 2.0 (reg. $4995). The now classic program 
development environment still includes the FREE MICROCALC SPREAD SHEET. 
Commented source code on disk 
e Optional 8087 support available for a small additional charge 
NEW! TURBO TOOLBOX (reg $4995). A set of three fundamental 
utilities that work in conjunction with TURBO PASCAL. Includes: 
e TURBO-ISAM FILES USING B+ TREES. Commented source code on disk 
e OUIKSORT ON DISK. Commented source code on disk 
e GINST (General Installation Program! 
Provides those programs written in TURBO PASCAL with a terminal installation module 
just like TURBO'S! 
e NOW INCLUDES FREE SAMPLE DATABASE. . .right on the disk! Just compile 
it, and its ready to go to work for you. It's a great example of how to use TURBO 
TOOLBOX zi at the same time, it's a working piece of software you can use 
Eos away! 
W! TURBO TUTOR (reg. $2995). Teaches step by step how to use the TURBO 
PASCAL development environment—an ideal introduction for basic programmers. 
Commented source code for all program examples on disk. 


30 DAY MONEY BACK GUARANTEE These offers good through Feb. 1, 1985 
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| For VISA and MASTERCARD ae call toll free: 1-(800)-255-8008 1-(800)-742-1133 
(Lines open 24 hrs., 7 days a week) Dealer and Distributor inquiries welcome (408) 438-8400 
| CHOOSE ONE (please add $5.00 for handling and shipping U.S. orders) 
___ All Three-Gift Pack $ 99.95 + 500SPECIAL! . Turbo Toolbox $49.95 + 5.00 
| 
— All Three & 8087 139.95 + 500 SPECIAL! —— Turbo Tutor 29.95 + 5.00 
| — Turbo Pascal 2,0 49.95 + 5.00 — Turbo 8087 89.95 + 5.00 
Check ^ |  MoneyOrder. VISA. — — MasterCard 
| Card i d hipped 
Сага #. Exp date: __ 1 Shipped UPS 
My system is: 8bit. .. lóbit. — 
| Operating System: CP/M 80 —— СРЇМ86___ MS DOS ___ PC DOS ___ 
| Computer: c =- = —)——— C o Diskrog 
| Please be sure model number & format are correct. 
| NAME: 
| ADDRESS: 
| CITY/STATE/ZIP: 
| 
| 


TELEPHONE: 


California residents add 6% sales tax. Outside U.S.A. add $15.00 (if outside of U.S.A. payment must be by bank draft payable in 
the US. and in US. dollars). Sorry, no C.O.D. or Purchase Orders 615 


| ® ROARIANP 4113 Scotts Valley Drive 
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New Release 


4.1 


We've continually improved Microstat since it was introduced in 
1978, and the latest release includes many new features you've 


wanted. 


Interactive and Batch Processing 


Expanded Data Management 
Subsystem with New Data 
Transforms 


Reading data files created by other 
programs 


3 types of Analysis of Variance 
Time Series 
Crosstabs and Chi-Square 


Factorials, Permutations, and 
Combinations 


Hypothesis Tests 


Data sets that can exceed memory 

Multiple Regression (including 
Stepwise) 

Scatterplots (including best fit 
regression ) 

Correlation Analysis 

12 Nonparametric tests 

8 Probability Distributions 

Descriptive Statistics 

Easy Installation 


Microstat's algorithms have been designed to prevent numeric overflow errors 
and yield unsurpassed accuracy. Microstat's price is 5375.00 including the user's 
manual and is available for the Z80, 8086, 8088 CPU's and CP/M80O, CP/M86, 
MS-DOS, and PC-DOS. To order, call or write. 


6413 М. College Ave. e Indianapolis, IN 46220 
(317) 255-6476 


ECOe@OFTSIAC. 


Trademarks: Microstat (Ecosoft), CP/M (Digital Research), MS-DOS (Microsoft), 
PC-DOS (IBM), 780 (Zilog), 8086, 8088 (intel). 


MODULA 


MODULA-2 COMPILER/ 

INTERPRETER — $90 

An обме ed programming environment 
J on diskette for the Apple Il, 11+ 

and lle, Mocintosh, Lisa and Һе IBM 

PC, XT ond compatibles. 


PASCAL-TO-MODULA-2 

CONVERTER — $100 

the eflicienc ol y Jr озса 

programs by converting to Modul: O-2. 

күп larger programs and take advc mog 
of Modulo Corps efficient interpreter. 


Ine гесе 


FOR MACINTOSH, APPLE Ils 
IBM-PC AND LISA 
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MODULA ENHANCER MEMORY 
CARDS FOR APPLE II's AND 
IBM-PC's — $245 

A revolutionary ideo. An extra 64K ol 
memory and a four times increase in 
execulion speed ol your Modula-2 
programs compared to Poscol. 


MODULA ENHANCER MEMORY 
CARDS AND MODULA-2 SOFTWARE 
FOR ONLY 5285 

Get the combination lor a 550 savings. 
The card requires its own version of the 
compiler ond interpreter lo work properly. 


CORPORATION 
950 N. University Ave., Provo, UT 84604 801/375-7400 or 800/LILITH2 


1904 by Module Cuspozstips, Apple” Apple Comput ber. IBM" FAA Coop, 
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kind as to what they might do to the 
machine, | decided that solution was not 
for me. So І packed the equipment back 
into the car and went home thinking about 
the fact that | had packed the gear up and 
driven all that way supposing that with a 
formal appointment everything would be 
taken care of. 

I keep thinking about the advertisements 
that say "includes a nationwide network 
to help give you computer-age service 
support." 

I have not found that to be true. | wrote 
Boca Raton. | called various people. and 

visited the local IBM showroom several 
imes over a period of several months. 
Quite a few people at IBM laughed at me 
2ecause, as a novice, | could not figure out 
ow to properly use the WHILE and 
NHEN statements, which are explained 
эп page 4-251 of the IBM BASIC manual. 
Jowever. none of the IBM people who 
aughed at me were able to figure out how 
О use it either. 

| would like to hear from others who 
1ave had similar problems. Please write 
о meat 1710 Woodbine Dr., Brandon, FL 
38511, 

DONALD W. PATZSCH 
Brandon. FL 


N DEFENSE Or BASIC 
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“or some time now I have quietly stood 
yy while readers, authors, and a slew of 
ielf-proclaimed “experts” have denounced 
3ASIC for being a sloppy, unstructured 
anguage. These folks then go on to 
describe how learning BASIC inevitably 
leads to programming habits so horrible 
that its practitioners will be impaired for 
life. To hear them tell it, you'd be better 
off having a frontal lobotomy. Any day 
now | expect to read about some hapless 
soul who went prematurely bald and lost 
all his teeth because of exposure to BASIC. 

Sure, it's possible to write programs in 
BASIC that go this way and that with no 
apparent direction—or "structure" as 
some people like to call it. However, it 
seems to me that with enough practice it 
should be possible to write convoluted, 
hard-to-follow programs in any language. 
| am unaware of any restrictions imposed 
by BASIC that would force a programmer 
to write poorly. 

While BASIC may not be pertect, tor me 
it is very close. | mean, what could make 
more sense than X = SIN(A) or L = 
I EN(N$)? Do you need more speed? 

(continued) 
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34, times faster. 
SpeeDemon © 


faster. 


ты 


SpeeDemon „ 9 


SpeeDemon ө Costs only $295. 
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Apple is a registered trademark of Apple Computers, Inc. 


Makes any Apple Il, 1+, or Пе run 


Makes your Applesoft, Apple Fortran, 
Word Processing, D.B. Master, Pascal, 
or Visicalc programs run up to 3% times 


Costs less than any other speed up card. 


& Apple Пе for $295,499" 
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The SpeeDemon from McT. 


Please send me 


My Acct. is 
Mame 
Address 
City 
Signature 


Mail to: McT* 1745 21st Street * 


Dealer Inquiries Invited 
VisiCalcis a registered trademark of VisiCorp, Inc. 
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І have ап: ÛJ Apple Il ÛJ Apple 1 plus ÛJ Apple Пе 
Or charge my: O Visa O Mastercard О American Express 


By ay “мт j 
АЫ. 


- Anni Д 


I have enclosed $ 
This is for: 0 Business Use 
О Personal Use 


SpeeDemons by return mail at $295 each. 


Expires 


State Zip — 
Calif. Res.Add 6495 Sales Тах. 


Santa Monica - CA - 90404 - Telephone (213) 829-3643 


A PROD И UP 
Мк RO СОМА. FOR TEC NOL ICES 


DB Master isaregisteredtrademarkof Stoneware, Inc. 


Okay. buy a compiler. If you want to 
declare all of a program's variables up 
front, then go ahead and do it. Nobody's 
stopping you, but then no one is forcing 
you, either. 

If all those anti-BASIC fanatics are so op- 
posed to something as innocuous as a 
СОТО, then let's all petition against as- 
sembly language with its evl BRANCH, 
or worse, that sinful JUMP instruction. 
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BASIC is the most straightforward, in- 
tuitively obvious. and easy to grasp of all 
the high-level languages. It has made com- 
puter programming—real programming— 
accessible to millions of people, and per- 
sonally 1 am sick of snobs telling me | 
would be better off learning no program- 
ming language than BASIC. Phooey! 

ETHAN WINER 
East Norwalk, CT 


GET UP THE 


wit EE/EPROM PROGRAMMERS g NE ERASERS 


Reliability 

А ога ability 

E 'aintc ainabili ty 
Pro gram 


COMPATIBLE WITH ANY COMPUTER OR TERMINAL, 


GANGPRO-8 впш„пша пш ш EDH а $995.00 
High throughput Gang 8 EPROMS with the 
fast Algorithm. Optional 512K buffer. 
Programs ALL 24 pin & 28 pin EPROMS. 
Other units to gang 24 EPROMS. 


РРОМРРО-8 ........-. $689.00 


Powerful commands, easy communi- 
cations, 128/256K buffer, Alpha Display, 
Simulation and Keypad option. Programs 
ALL EPROMS & MPU's. 

PROMPRO-7 .......... $489.00 
32K RAM buffer, ideal for programming 
8748, 8749, other Intel MPU's and l6K-128K 
EPROMS. 


BIPOLAR & PAL Programmers...Cali! 
TELEX 383 142 


1001010 


.IBM PC 
__ ` TEXIRONIX80C2 ё COMMODORES64 7. TRS-8O COLOR 8. FLEX _ 


OGICAL DEVICES, INC. 


DEPT. 6, 1321-E N.W. 65th PLACE - FT. LAUDERDALE, FL 33309 


UV ERASERS 

ECONOMY MODEL QUV-T8/1.... $49.95 
Erases over 15 EPROMS, Plastic case. 

INDUSTRIAL QUV-T8/2N......... $68.95 
Metal case, UV indicator. tray. erases over 15 
EPROMS in 15 minutes. 

INDUSTRIAL QUV-T8/2T......... $97.50 
With 60 minute timer and safety switch. 

INDUSTRIAL QUV-T8/Z.......... $124.95 
Fast Eraser, 15 EPROMS in 7 minutes, 3O EPROMS 
in 15 minutes. 

PRODUCTION UNIT............. $149.95 
Model: ULTRA-LITE". Erases 5O EPROMS in 
15 minutes. 


TOLL FREE 1-800-EE1-PROM 
(331-7766) FLORIDA (305) 974-0967 


AVYIMNWPIBLE SOFTWARE DRIVERS 
2, APPLE П 3. Intel-MDS 


4. CPM 


DISTRIBUTORS INQUIRY WELCOME 


COMPUTERS IN EDUCATION 


As a student of behavioral psychology and 
a member of the Learning Processes pro- 
gram at the City University of New York, 
| would like to comment about the article 
"Cautions on Computers in Education" by 
Stephan L. Chorover (June. page 223). 

Mr. Chorover makes a number of impor- 
tant observations on the rush to automate 
the educational process. The question of 
who needs computers and why is not 
often asked and understood in learning 
environments. However, | would like to 
take issue with him on a few points, 

Professor William N. Schoenfeld is as 
much responsible for developing the pro- 
grammed approach to instruction as Pro- 
fessor Fred S Keller. Some psychologists 
familiar with the early developments of 
operant conditioning argue that it was 
Schoenfeld who really provided the in- 
tellectual impetus. 

The "Keller Plan" is an example of good 
teaching practices in learning environ- 
ments all over the world. The intention of 
“Good-bye, Teacher." was not to say 
teachers are useless creatures, but that 
they could have a more effective impact. 
ie. supplying individualized care to 
students if they were exposed to the tech- 
nology of teaching. “Good-bye, Teacher... 
was an attempt to explain how aversive 
elements can be eliminated from the 
learning environment and to show how 
the technology of teaching can be utilized. 
Before Skinner, Schoenfeld, and Keller 
popularized the systematic methodology 
that stressed learning by doing and con- 
tingent reinforcement, students and 
teachers believed that learning was a 
matter of good listening. 

Efficient teaching does not mean remov- 
ing the concerned and dedicated teacher 
from the learning environment. Effective 
teaching does not mean sterilizing the 
educational environment with machines. 
Correct and cautious use of the computer 
in the educational environment means 
providing a stimulating and exciting en- 
vironment for every individual child. The 
key reason for using the computer is to 
give every single child an opportunity to 
learn. Computers in the classroom means 
purging the classroom from the drudgery 
of rote learning and providing children 
with the opportunity to progress at their 
own rates. To achieve these goals both the 
effective teacher and the properly 
developed teaching machine is needed. 

BARRY KATZ 
Tel Aviv, Israel № 
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DATA GENERAL INTRODUCES 
THE ST NDARD 


BY WHICH EVERY OTHER PC 
WILL BE MEASURED. 


HI Tington Washburn 
ABC Chenical Taternatianal 
БИ, 57th Street 
ew York, NY 20345 


Dear E.H., 


The third quarter sales IG are now in, and your 
region is again leading the pack, 


. Sa Percent 
Region 83 of Goal 


West 
Midwest 
Northeast 
South 


fis. you can clearly see, you have "n" over the top 
again! Не are particularly pleased with the fact that the 
majority of your sales have been on our highest margin products. 


Keep on Selling! Great Job! 


INTRODUCING THE 
DATA GENERAL/One 
PORTABLE. 


Now, for the first 
- time, you can be 
w freed from the 
J infinement of your 
desk. And your desk- 
bound computer, 
| With the first, full- 
IM function business 
"ТЕ system that lets you do 
your work anywhere: 
Small enough to fit inside your briefcase. at the office, at home, 
or anywhere in between. 
The DATA GENERAL/One portable is a 
computer with the capability of the 
leading PC: two built-in diskette drives, the 
same full-size screen, andfull-  „ » = 
size characters. [t even runs MTS 
the same programs as the 
leading PC. 
All this in a size small enough to fit inside the average briefcase: 
— 11.7 x 13.7 x 2.8 inches, and less than 
fulsze seen es youget فسا‎ 
| | a Someday, all PCs will be like this. 
| : It’s the only portable computer to give 
Ке. | | ||  youafull-size 80-column by 25-line screen. 
E | [LE Other portables give you as little as 8 lines. 
ir g It's compatible with ІВМ®РС software. 
| Which means you can run the thousands of 
programs available to PC users. Software like 
1-2-3" and Symphony" from Lotus", 
Wordstar®, dBase II®, Multiplan®, as well 
as the most popular packages from the pfs® 
series, like pfs: file. 


ІВМ-РС compatible so it runs thousands of programs. 


TET I 
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1 
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n" 
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The only portable offering up to two built-in 
diskette drives for serious business applications. 


So you can do 
/  suchthings as 
word processing, database management, spreadsheet analysis, and 
business graphics. 

The DATA GENERAL/One is the only portable computer that offers 
up to two built-in diskette drives. Just like the leading PC. — 

It’s the only way to do serious work. No more aggravation 
swapping diskettes. | 

And these are state-of-the-art 3.5-inch hardcased microfloppies— 
æ with twice the storage capacity at half the size 

“e ofthe 5.25-inch diskettes. 
ZI ү Internal memory is expandable up to 512 KB. 
Storage capacity is 1440 KB— nearly one-and-a- 
half-million characters of information. 

And if you want more information, the optional 
built-in modem lets you communicate with other 
computers. 

Finally it's the only portable that can give you the 
benefits of integrated office automation—by connecting 
with Data General's CEO? system. 

Other options include a portable printer, an 8-hour 
built-in battery pack, an external 1200-baud modem 
Connects with Data General's and an external 5.25-inch diskette drive unit. 

CEO office automation system. The new DATA GENERAL/One portable. 
It not only gives you everything the leading PC gives you. It also 
gives you something the leading PC doesn't give you. 
Your freedom. 
To find the name of your nearest Data General salesperson or 
authorized dealer, call 1-800-DATAGEN. 


6 Data General. 
a Generation ahead. 


IBM is a registered trademark of [nternational Business Machines Corporation. 1-2-3, Lotus and Symphony are trademarks of Lotus Development 
Corp. € 1983. dBase Il is a registered trademark of Ashton-Tate. pfs is a registered trademark of Software Publishing. Wordstar is a U.S. registered 
trademark of Micro Pro Int'l. Multiplan is a U.S. registered trademark of Microsoft Corp. CEO is a registered trademark, and DATA GENERAL /One is 
a trademark of Data General Corp. 


© 1984 Data General Corporation, Westboro, MA. 


FIXES AND UPDATES 


Laserdiscs Here Today and With Us Tomorrow 


A letter lauding BYTE for the July Video 
theme arrived the other day from Patrick 
Binns. Mr. Binns, the consumer-products 
marketing manager for Video Vision As- 
sociates, thought that our coverage was 
"both timely and knowledgeable,” al- 
though we neglected to cover those laser 
videodiscs currently available. 

"It is the variety and quality of laserdisc 
software that will make this new 
technology an exciting and significant ad- 
vance in communications.’ he said in his 
letter. 

Video Vision Associates, located in 
Huntington Beach, California, has been in 
the interactive-videodisc market for more 


than two years. It produces a number of 
topical packages for both educators and 
consumers and markets a peripheral, the 
VAI II, that interfaces Apple П+Ле and 
videodisc programs. The VAI Il can be 
used for developing interactive computer/ 
video programs, (For more on this subject. 
see Stan Jarvis's article "Videodiscs and 
Computers” in the July BYTE on page 187.) 

One of Video Vision's laserdisc software 
packages is called Space Disc. It's a col- 
lection of still frames, photographs, and 
video and movie clips that documents the 
American space program. It's made up of 
four modules that cover the Voyagers' 
trips around Saturn and Jupiter, the six 


Videodisc Replication Service 


SRPSSTETSRPETSCESESSAAASFSECHESSRSEKESSERERESBASEET 


A Computer 
on (Almost) Every Desk 


$255456852846456253494$0€999^*^49094595*956065B€9*05025b89559€8 


Entering students at Dartmouth College 
are not required to buy an Apple Macin- 
tosh or any other computer, as we er- 
roneously reported in "A Computer on 
Every Desk.’ (June, page 162). A computer 
can be purchased at a discounted price 


Stan Jarvis's article "Videodiscs and Com- 
puters" (July page 187) inspired Larry 
Spangler, manager of Spectra Image Inc’s 
videodisc operations to write us about a 
service available from his company. Spec- 
tra Image Inc. can provide single copies 
of standard Laservision-compatible video- 
discs, using Optical Disc Corporation's 
technology. Individual copies of CAV-com- 
patible single-sided discs cost $300. Turn- 
around time is said to be 24 hours. 

Spectra Image Inc. maintains its cor- 
porate headquarters at 540 North Holly- 
wood Way, Burbank, CA 91505, (818) 
842-1111. 


chase is optional. Those electing not to 
buy a computer through the school can 
get computer experience at public clusters 
on campus. We thank Laura Dicovitsk y, 
assistant director of Dartmouth's Office of 
News Services, for alerting us to this 
inaccuracy. 


Call for Aid Answered 


Niels J. Bjergstróm from the Danish manu- The company also offers a range of kits 
facturer E-C Data A/S has answered James for the TRS-80, including disk drives. RAM 
R. Primm'srequest forhelp inlocatingan banks, and communication interfaces. 
8-inch disk controller for the TRS-80 An E-C Data company representative is 
Model 4. (See August Letters, page 23.) now located at 310 Riverside Dr. Suite 

E-C Data produces an 8-inch disk con- 916, New York, NY 10025, (212) 678-0064. 
troller that's based on the 2793 chip. The By the time this update is published, the 
controller is compatible with TRS-80 disk — company will have an 800 number that it 
operating systems. It's available in kitform can be reached at. Please call (800) 
and comes with complete installation in- 555-1212 for the correct number. The 
structions, schematics, test and diagnostic home address is E-C Data A/S, POB 116, 
software, and a sheet outlining the prin- DK-3460, Birkerød, Denmark. The com- 
ciples of operation. A battery-backed pany's telephone number is 45-2-818191: 
clock/calendar is optional. Telex: 37825 ec dk. 


through the college, but any such pur-. 


manned lunar landings, the first four flights 
of the Space Shuttle, and observations of 
solar phenomena. Other packages ad- 
dress such subjects as science and art 
history. 

Of the technology behind interactive 
computer/videodisc programs and where 
we can expect it to go, Mr. Binns said: 
"The creative dimensions of this tech- 
nology have yet to be defined, but laser- 
disc software will be a critical factor in 
determining its full potential. Today's ini- 
tiatives in laserdisc and computer pro- 
gramming are certain to enrich the way we 
will acquire knowledge and enjoy our 
leisure in the not-so-distant future?’ 


Database Describes 50,000 
Packages, Offers АП for Sale 


An electronic database with descriptions 
of more than 50,000 software packages 
for every type and size of computer has 
gone on line. Menu, operating out of Fort 
Collins, Colorado, lets you identify, 
evaluate, and purchase software. 

Menu is accessed through Dialog, the 
Knowledge Index, Lexis, or Euronet. Once 
on line, a customer can search the data- 
base and get printouts of third-party 
evaluations of selected software. A search 
costs $25 forthefirst 10 programs located; 
the fee drops to $1 for the next 40 pro- 
grams, and thereafter it's $0.25 per pro- 
gram. (Search fees may vary depending 
on the network used to access the system.) 

Software can be ordered through Menu. 
The company says that most programs 
can be purchased for up to 25 percent 
below suggested prices. If Menu cannot 
locate the desired package, it files the 
customer's needs into a database. When 
a suitable program is found, the customer 
is notified. Currently, there is no charge 
for this service. 

A search fee is credited against the pur- 
chase price. Delivery is within 5 to 10 days. 

Hard-copy printouts of the database are 

(continued) 
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Sentinel 
Color Diskettes 


Color Coding: savetime and eliminate 
costly confusion with instant recog- 
nition of each data category—in the 
office and at home. Available in ten 
eye-appealing colors. Organize. 


Sentinel Technologies 
One Sentinel Plaza, Hyannis, MA 02601 
617-775-5220 
Toll-free 1-800-323-5005 
(in Mass. 1-800-323-5001) 
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FIXES AND UPDATES 


available in three categories: microcom- 
puters, minicomputers, and science and 
engineering. Catalogs are produced in the 
spring and fall; catalog prices range be- 
tween $29 and $115. 

Vertical-market software and additional 
services are available to retail outlets. For 
further information, contact Menu, 1520 
South College Ave, Fort Collins, CO 
80524, (303) 482-5000. 


Program Update for Spreadsheet 
Rodolfo Cerati informs us that his original 
program, which appeared in the June 
BYTE, can be ordered in 85 different CP/M 
formats (see “Spreadsheet in BASIC" page 
154). The program costs $25, including 
postage. and can be ordered directly from 
Placida Systems, POB 11480, Bradenton, 
FL 34282. 


Televisions As Monitors 


We thank all of you who have pointed out 
the errors in "Televisions As Monitors" 
(July, page 171). We're working on a follow- 
up article that will provide more useful 
and accurate information on this interest- 
ing subject. 


Logic Error Mishandles Listing 


Michael Shook from Bar Harbor. Maine, 
spotted a logic error in the listings dem- 
onstrating concurrency in Jurg Gutknecht's 
"Tutorial on Modula-2" (August, page 157). 
He encountered the error when using the 
Modula Research Institute compiler on an 
IBM Personal Computer, 

The procedure NEWPROCESS fails to 
begin executing the process it creates. 
Consequently, an initial transfer to each 
of the handler processes is required. This 
can be accomplished by placing: 


TRANSFER(main, handler[curl]) 
after the line: 


A :=AllocateHeap(400);NEWPROCESS 
(GenList, A 400,handler[curl]) 


in listing 11 on page 176. 

In addition, when listing 10 is modified 
by embedding it into a LOOP. . . END and 
replacing GetRegistration by the call to 
TRANSFER, you must add a call to 
TRANSFER after the statement: 


WriteChar(out, FF) 


Otherwise, the first handler to terminate 
will terminate the entire program. 


Capacitor Mislabeled 


A schematic in Steve Ciarcia's article "A 
Musical Telephone Bell" (July. page 125) 
requires a few changes. In the Whimsi-Bell 
schematic (figure 5, page 131), the 0.22- 
microfarad capacitor connected to pin 8 
of ICI should be labeled C5. The ex- 
planatory text should say that potenti- 
ometer RI2 controls the charge rate to 
capacitor C5, not C7. 


Bugs Play Tricks with Listing 


A number of readers noticed that a data 
line was missing in Michael W. Ecker's 
computer card trick program (see "Math- 
ematical Recreations: Invariance,” July, 
page 365). Add the following to listing | 
(page 367): 


270 DATA 38,39,44,45,46,47,52,53,54,55,60, 
61,62,63 


Alternatively, you can place 38 and 39 at 
the end of line 260 and begin line 270 with 
DATA 44,45, etc. This will maintain the 
structure that Mr. Ecker used. 


Bugs Bite Buffer 


Don Gardener of San Pablo, California, — 
and Bob Peck of Urbana, Illinois, recently 
reported a number of bugs in the program 
listing that accompanied John Bonos ar- 
ticle "Build a Printer Buffer" (June, page 
142). 

Make the changes shown in listing A to 
listing 1, which begins on page 453. Our 
thanks to Mr. Gardener and Mr. Peck. в 


Listing A: The corrections to the program listing that accompanied "Build a Printer 
Buffer’ (June, page 142). 


0004 ОЗ 01 
0040 B3 
0041 C2 
004A ЗЕ 
0065 C3 


Line 22 
Line 81 
Line 82 
Line 100 
Line 137 


OUT (ACKLO),A 
ORE 

JP NZ, ENDIF! 
GGF 

JP LOOP 


i m 
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People who buy UDS modems 
aren't playing games! 


You can often judge a personal computer user by 
the hardware he selects. If the modem comes 
from UDS, chances are he has a serious invest- 
ment in computer and software, a serious data 
communications requirement and serious com- 
puter-based decisions to make. 

UDS modems offer true pro-quality perfor- 
mance to the serious microcomputer owner. Data 
rates range from 0 to 9600bps. Depending on 
data rate, synchronous and asynchronous 
models may be selected for half- or full-duplex 
communications. Their prices put them within 
easy reach of the serious user. 


Created by Dayner/Hall, Inc.. Winter Park, Florida 
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If data communication has progressed beyond 
the game-playing stage in your microcomputer 
system, it's time to investigate UDS. The efficiency, 
reliability and potential for faster data transfer can 
add real professional capability. Contact Universal 
Data Systems, 5000 Bradford Drive, Huntsville, AL 
35805. Telephone 205/837-8100; TWX 810-726-2100. 


See us at COMMER “/Fall 84 


Las Vegas-Booth #2436 


Universal Data Systems 


(M) MOTOROLA INC. 
éifarmation Systems Group 


Inquiry Hotline: 800/633-2252, ext. 354. 


THE END OF SOFTWARE 
. FREEBIES. 


Finally there's a foolproof way to protect Its genius is its simplicity and familiarity. 
software against unauthorized duplication. And Prolok looks like an unprotected disk, loads like an 
the technology is all on the disk itself. unprotected disk, works like an unprotected disk. 

The new Prolok " disk doesn’t need add-on The user feels immediately at home and in com- 
hardware. Instead each diskette is marked with mand. It's as easy as A2 PROLOK B: filename. 

a unique, physical "fingerprint." No two are alike. Backups are easily made via normal 

А precise description of the individual print is system utilities. However to be read they must 
encoded magnetically. The fingerprint AND the be accompanied in the system by the original 
description must match exactly before the soft- Prolok disk. 

ware is decrypted and released to the system. Prolok puts the casual copier—and even the 
No match, no access. deliberate pirate—out of business. It barely 


PROLOR. SOFTWARE 
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increases the price of your product, yet it makes 
sure your customers don't buy one program and 
сору ten. 

Several command line slash (/) options are 


built into Prolok diskettes for customized security, 


depending on your needs. i 

Software can be loaded easily onto Prolok 
diskettes using any system from a PC to commer- 
cial mass duplication equipment. 

Prolok is an engineering breakthrough of 
Vault Corporation, which has been successfully 


PROTECTION, 


TIGHT ON THE DISK. 


safeguarding software since the inception of 
security disk technology. Over 2000 businesses 
and organizations protect their valuable programs 
with Prolok. 

Simply contact Vault Corporation at 2649 
Townsgate Road, Suite 500, Westlake Village, 
CA 91361. Or phone us at 800 эү 
445-0193 (U.S.) or 800-821-8638 
(California). And find out why 
software freebies are becoming 
a thing of the past. 


Copyright © 1984 Vault Corporation. Prolok is a trademark of Vault Corporation 
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IF IT ISN'T ONE 
OF THOSE BRAND- 
NEW C.ITOH 7500 

OR Y-IO PRINTERS 

THAT COST A MERE 

ATTANCE... 
FORGET IT. 


A new С. Itoh isn't exactly a stocking 
Stuffer. Butas printers go, the new ProWriter™ 
7500 dot matrix and StarWriter™ Y-10 daisy 
wheel go for very little money. 

Yet, they're C. {toh qualit litus and 
through. Gifts fit for a king. Te те sted. Proven. 
So doggone reliable they'll be around for 
many a Christmas to come. 

Both printers are IBM PC compatible. 
Both are perfect for your basic printing needs. 

The 7500 delivers 105 characters per 
second, 45 lines a minute. It gives you bi- 
directional printing, graphics, and a 2-Kbyte 
buffer. 

The Y-10, with its 100-character printhead, 
gives you 20 characters per second of crisp, 
sharp letter quality. It has a low profile design 
and is engineered for quiet operation. 

Like all C. Itoh printers, the 7500 and Y-10 
come with a full 12-month warranty, backed 
by over 400 Authorized Service Centers 
coast to coast. 

C. Itoh and your C. Itoh dealer wish you 
and your PC the best Christmas ever. (And 
yOu can print that.) 

For more information, just write C. Itoh 
Digital Products, Inc., 19/50 South Vermont 
Avenue, Suite 220, Torrance, CA 90502. 

Or phone toll free 1-800-423-0300. In 
Massachusetts, call 1-617-769-8770. 


enirn 


DIGITAL PRODUCTS 


© e News Group Chicago, imo. 


Circle 451 for Dealer inquiries. Circle 452 for End-User inquiries. 


* ProWnter and StarWriter аге Trademarks of C. Itoh Digital Pro@ucts, Inc. 
* (BM isa Registered Trademark of International Business Machines Coro 
© 1984C. itoh Digital Products, Inc. 


WHATS NEW 


IBM Graphics Displays, Adapters Improve Resolution 
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BM recently introduced 

severa! graphics products 
for its personal computers. 
The IBM Personal Computer 
Professional Graphics Dis- 
play, which can only be 
used with IBM's Professional 
Graphics Controller, is a 
noninterlaced, high-resolu- 
tion RGB monitor. It can 
display 640 by 480 pixels, 
or 67 pixels per inch, in up 
to 256 colors (from a palette 
of 4096). The display mea- 
sures 15% by 17 by 11% 
inches and is priced at 
$1295. 

The Professional Graphics 
Controller occupies two full 
IBM PC, PC XT. or PC AT ex- 
pansion slots. It can emulate 
the IBM Color Graphics 
Adapter and has an ex- 
panded graphics mode that 
enables full use of the Pro- 
fessional Graphics Display 
capabilities. The controller 
includes 320K bytes of 
RAM: 300K for display stor- 
-age and 20K for internal 
variables and lists. The con- 
troller has its own on-board 
8088 processor and graph- 
ics firmware in a 64K-byte 
ROM. 


Graphics Software 


The controller allows two- 
or three-dimensional draw- 
ing in hardware and has 
built-in functions to rotate, 
translate, or scale objects. 
You have access to 256 
user-programmable display 
lists and can select either 
the built-in character set or 
define your own. The con- 
troller features vector and 
polygon drawing as well as 
polygon fill. The two-card 
Professional Graphics Con- 
troller has a list price of 
$2995, 


For less demanding PC 
owners, IBM also announced 
the Enhanced Color Display 
and Enhanced Graphics 
Adapter. The display pro- 
vides a resolution of up to 
640 by 350 pixels in 16 
colors (from a 64-color 
palette) and should be avail- 
able by January for $849. 

The Enhanced Graphics 
Adapter provides 640 by 
200 or 320 by 200 pixel 
graphics in 16 colors on the 
IBM PC Color Display, or 
640 by 350 pixels on the 


IBM Monochrome Display. 
On the Enhanced Color Dis- 
play, the adapter can display 
the full 640 by 350 pixels in 
up to 4 colors with the stan- 
dard 64K bytes of RAM or 
up to 16 colors when up- 
graded to 128K bytes with 
the optional Graphics Mem- 
ory Expansion Card. An op- 
tional Graphics Memory 
Module Kit expands the 
card's memory to 256K 
bytes, allowing smooth 
scrolling and panning and 
additional pages of graphics 
data. A RAM-resident char- 
acter generator can use 
from 256 (with 64K bytes) to 
1024 (with 256K bytes) user- 
defined characters in sizes 
up to 8 by 32 pixels. 

IBM warns that some PC 
owners may require a ROM 
BIOS replacement in order 
to use the Enhanced Graph- 
ics Adapter, which is priced 
at $524. The optional 
Graphics Memory Expansion 
Card, which upgrades the 
adapter to an 128K-byte 
RAM, costs $199: the 
Graphics Memory Module 
Kit is $259. 

Circle 600 on inquiry card. 


Iso announced by IBM 
were a number of 
graphics subroutine libraries 
for the IBM Personal Com- 


The IBM Personal Com- 
puter Graphical Kernel Sys- 
tem is a subroutine library 


Kernel System costs $295; 
the Plotting System, $225; 
and the Graphical File Sys- 
tem, $175. 


Graphics Terminal Emulator 
provides emulation of 
Tektronix 4010 and Lear 


of two-dimensional graphics 
primitives consistent with 
the proposed ANSI and ISO 
standards. The Plotting Sys- 
tem assists programmers in 
generating most types of 
standard charts and graphs. 
The Graphical File System is 
an implementation of the 
proposed ANSI Metafile 
Standard. The Graphical 


Siegler ADM3A protocols. 
The ‘Toolkit can be pur- 
chased for $350, and the 
Graphics ‘Terminal Emulator 
costs $295. 

Contact IBM Corp., Entry 
Systems Division, POB 1328, 
Boca Raton, FL 33432, (800) 
447-4700. 

Circle 601 on inquiry card. 
(continued) 


puter. Al! require DOS 2.I 

or later, at least 256K bytes 
of RAM, and one of IBM's 
color graphics adapters. Lan- 
guage bindings are provided 
to access the routines from 
programs compiled by FOR- 
TRAN 2.0, Professional FOR- 
TRAN, Lattice C, and BASIC 
compilers. 


The Graphics Development 
Toolkit is designed for soft- 
ware developers writing 
graphics applications. By 
licensing the device drivers 
contained in the Toolkit, 
developers can Sell device- 
independent software to 
users who need not buy the 
Toolkit themselves. The 
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WHAT'S NEW 


Interface Hardware 


ther new items from 

IBM are a Data Acquisi- 
tion and Control Adapter 
and a General Purpose In- 
terface Bus (GPIB) Adapter. 

The IBM Personal Com- 

puter Data Acquisition and 
Control Adapter features 
two 12-bit analog input 
channels, four 12-bit analog 
output channels, a 16-сһап- 
nel digital input port, and a 
16-channel digital output 
port. The adapter also in- 
cludes two timers: a 32-bit 


timer for programmable 
sampling rates and а 16-bit 
user timer/counter for use as 
an event counter, program- 
mable rate generator, or for 
a programmable delay. The 
adapter can be attached to 
an optional Data Acquisition 
and Control Adapter Dis- 
tribution Panel, providing 
easier access to its signals, 
voltages, and grounds. Also 
available is a Programming 
Support package including a 
subroutine library accessible 


Desk Accessories from Software Arts 
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potlight is a memory- 

resident program that 
includes a set of six desktop 
management utilities for the 
IBM Personal Computer. The 
programs include a note 
pad, a phone list, an ap- 
pointment calendar, a calcu- 
lator, an index-card file, and 
a DOS Filer, which allows ac- 
cess to some DOS com- 
mands from within another 
program. 

Each of the six utilities 
can be called at any time 
from within most PC-DOS 
programs, and it will appear 
as a pop-up window. The 
Appointment Book allows 
you to keep track of ap- 
pointments in the near and 
distant future and to set 
alarms to alert you as the 
appointment approaches. 
The Calculator utility allows 
you to use the numeric key- 
pad and nearby keys as a 
memory calculator and to 
paste results into an applica- 
tion program, The Filer can 
be used to view a directory, 
to view the contents of a 
text file, or to erase, copy. 
or rename files. 

Brief notes entered in the 
eight-page Note Pad can be 
copied to a file or left in the 
note pad for later reference, 
You can use the Phone 
Book utility to store up to 
500 names, numbers, and 
related information, in each 
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of 36 possible phone lists. 

Each entry is a free-form in- 
dex card, and text anywhere 
on the card can be searched 
for later. The Index Card File 


from several high-level lan- 
guages. The adapter costs 
$1275, the optional Distribu- 
tion Panel is $245, and the 
Programming Support soft- 
ware is S160. 

The IBM Personal Com- 
puter GPIB Adapter is a 
half-size card that provides 
an interface for up to 14 
devices that use the ANSI/ 
IEEE-488 standard. It is 
priced at $395. Optional 
GPIB Adapter Programming 
Support, which allows high- 


is a more general-purpose 
version of the Phone Book 
and permits 36 additional 
lists of 500 entries each. 
disk space permitting. 


level language access to 
subroutines to control or 
monitor up to 48 devices 
using four adapters, costs 
$85. 

IBM also announced a 
256K-byte memory expan- 
sion on a 5-inch card, priced 
at $489. 

For complete information, 
contact IBM Corp., Entry 
Systems Division, POB 1328, 
Boca Raton, FL 33432, (800) 
447-4700. 

Circle 602 on inquiry card. 


Each program is accessed 
by typing the Shift and 
Alternate keys simultaneous- 
ly with one other key. The 
utility programs themselves 
are not copy-protected, but 
because Spotlight's memory- 
resident portion is, the 
master disk must be in a 
drive to initially install 
Spotlight. 

Spotlight requires an IBM 
PC, PC XT, or Compaq com- 
puter, one disk drive, 128K 
bytes of RAM (the program 
occupies at least 72K bytes), 
and DOS 2.0 or higher; a 
second drive and more 
memory will improve its per- 
formance. It can be installed 
ona hard disk. Spotlight is 
priced at $149.95. For more 
information, contact Soft- 
ware Arts, 27 Mica Lane, 
Wellesley, MA 02181, (61 7) 
431-6500. 

Circle 603 on inquiry card. 


Apple Announces 512K Macintosh, Software, Upgrade 


pple Computer recently 

announced a version of 
its Macintosh personal com- 
puter with 512K bytes of 
RAM. The Macintosh 512K 
costs $3195. The price of 
the first Macintosh, available 
with 128K bytes, was 
dropped from $2495 to 
$2195, and current owners 
can buy a 512K upgrade for 


$995 from Apple dealers. 
With the Macintosh 512K, 
MacWrite can create docu- 
ments up to 80 pages long 
and MacPaint and MacDraw 
can create more complex 
images. 

Those who purchased the 
128K Macintosh before 
September 10, 1984, and 
who buy the 512K upgrade 


before March 31, 1985, will 
also receive copies of Mac- 
Draw and MacProject at no 
additional cost. 

For more information, con- 
tact Apple Computer Inc. 
20525 Mariani Ave., Cuper- 
tino, CA 95014, (408) 
996-1010. 

Circle 604 on inquiry card. 
(continued) 


Available for tbe IBM PC, AT, XT, jr, and true compatibles 


GOT YOUR 
SIDEKICK 


The Super Organizer 


Whenever you're using your 
computer . . . from start to finish of 
your session Sidekick™ will be there 

‚. ready to serve. And it's as lightning- 
fast and compact as only Borland knows 
how to make it. 

There’s а notepad that has a full- 
screen editor that can time and date 
stamp your notes, and then save them to 
disk. You can even pull information into 


the notepad directly from the screen of =. -— WIE B. 

your "underlying" software, چ‎ 4 
Suppose you're working in Lotus and kı mi Aas 

the phone suddenly rings. Give your Sidekick Paa т мт 

а call and it pops right up over Lotus with 1 Be isi 


the notepad you need. Or an appointment | Z aries 
calendar . . . one you can never misplace. = 
What if you need to do a quick calcula- 
tion? А keystroke instantly brings up the cal- 
culator. And the results of your calculations 
can even be transferred to your "underlying" 
software. screen. 
Need to make a phone call? Up pops your — LOTS. “Y Calculator. 
personal phone directory. Type in the name you 


want . . . and Sidekick jumps right to the phone or jot down a note, 
number. Another keystroke, and the phone is then you need Sidekick, too. 
automatically dialed for you." * ‘Only with Hayes Smartmodem and compatibles. 


There's lots more, too. You can move the Sidekick 
windows anywhere on the screen you like. And you can have WHETHER YOU'RE RUNNING 
as many on screen at a time as you need. There's even an LOTUS, WORDSTAR, dBASE OR WHATEVER . . . 
on-line help window for each of Sidekick's features. 
We designed it because we needed it. If you've JUST А KEYSTROKE 
ever been writing a report and needed AND А SIDEKICK WINDOW 


to do a quick calculation, OPENS... 


А CALCULATOR ' AN AUTO DIALER 
‚ À NOTEPAD А PHONE DIRECTORY 
AN APPOINTMENT CALENDAR ‚ AN ASCI TABLE 


YOU CAN ORDER YOUR COPY OF SIDEKICK™ TODAY! 


For VISA and MasterCard orders call Toll Free 1-800-255-8008 in California 1-800-742-1155 
(lines open 24 hours, 7 days a week) Dealer Distributor Inquiries Welcome 308 a, 0 


SIDEKICK™ $49.95 Please be sure your computer is an IBM PC, AT, XT, jr., or em 
Non-copy protected true compatible! | 
Version: $79.95 AME 


өт ro! vu. cp A BORLAND 


Check O Money Order O 


VISA O MasterCard LJ СИХ ЗГАТЕ ЛЕЕ НЕЕ Г л е [3» INTERNATIONAL 
Card#_ TELEPHONE — Borland International 


Expiration Date California residents add 6% sales tax. Outside U.S.A. add $15.00. (if outside of 4113 Scotts Valley Drive 
р U.S.A. payment must be by bank draft payable in the U.S. and in U.S. dollars) Scotts Valley, California 95066 


* PC jr. runs non-copy protected version only Sorry, no C.O.D. or Purchase Orders. s c15 TELEX: 172373 
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WHAT'S NEW 


MacStation Organizes Macintosh and Peripherals 
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M кеп» MacStation 
reduces the footprint 
of Apple's Macintosh com- 
puter and peripherals by 
better organizing them. The 
Macintosh's Imagewriter (or 
other) printer rests on the 
top of MacStation, above 
the Macintosh, with paper 
feeding from a slot in the 
stand. Two storage spaces, 
for storing manuals, a sec- 
ond disk drive, a modem, or 
disks, are included on each 
side of the stand. Access to 
the Macintosh's power, reset, 
and interrupt switches is 
provided. MicroRain says the 
plastic case matches the tex- 
ture and color of the Macin- 
tosh and provides excellent 
ventilation. 

MacStation is priced at 
$95. For complete informa- 
tion, contact MicroRain 
Corp.. POB 96008, Bellevue, 
WA 98009, (800) 547-4000, 
Dept. 403; in Oregon, (503) 
684-3000, Dept. 403. 

Circle 605 on inquiry card. 


Factfinder: Free-Form Filing on the Macintosh 
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actfinder is a free-form 

filing system for the 
Apple Macintosh computer. 
Rather than setting up data 
fields, you enter data free- 
form in a fact-sheet window, 
which can be grouped with 
other fact sheets into a 
stack. Factfinder uses pull- 
down menus, command 
keys, and task-specific win- 
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dows, as well as MacWrite- 
like text-editing features. 
Information can be typed 
directly into a fact sheet, 
pasted from the clipboard, 
or loaded from another file. 
Keywords or phrases are in- 
dexed by marking them or 
by typing them into an 
"automatic keyword" list for 
related fact sheets. A fact- 


sheet stack can be locked to 
prevent accidental modifica- 
tion. 

The size of each fact sheet 
is limited only by the com- 
puter’s memory; each fact- 
sheet stack must be under | 
megabyte. Factfinder works 
with the Macintosh and the 
Lisa 2 with MacWorks; it 
also supports the Тестаг 
MacDrive and Davong Mac- 
Disk hard disks. It should be 
available this month for a 
list price of $150, including 
a free copy of the game 
Reversi. 

Forethought plans to an- 
nounce several more pro- 
grams for the Macintosh 
soon. For more information, 
contact Forethought Inc., 
1973 Landings Dr., Mountain 
View, CA 94043, (800) 
622-9273: in California, (415) 
961-4720. 

Circle 606 on inquiry card. 


Tandy 1200 Is 
PC XT Compatible 


T andy's newest com- 
puter, the Tandy !200 
HD Personal Computer. is 
compatible with IBM's PC 
XT system. The 1200 HD in- 
cludes an 8088 processor, 
256K bytes of RAM (ex- 
pandable to 640K), a 
parallel interface port, a 
360K-byte floppy-disk drive, 
a 10-megabyte hard-disk 
drive, and three additional 
expansion slots. The list 
price is $2999; the MS-DOS 
operating system and Micro- 
soft BASIC are available 
separately for $89.95 each. 
The keyboard is identical to 
the IBM PC's except that the 
left Shift key and Reverse 
Slash key have been 
swapped, and LEDs are in- 
cluded on the Num Lock 
and Caps Lock keys. 

Like Tandy's earlier MS- 
DOS computer, the Tandy 
2000, the Tandy 1200 HD 
does not include a display 
adapter or monitor. A 
monochrome-display 
adapter card is available for 
$219; a monochrome moni- 
tor is also $219. A color- 
graphics display adapter, 
which also supports mono- 
chrome graphics, is $299, 
and a color display is 
$549.95. 

Several ‘lecmar expansion 
cards can be purchased, in- 
cluding the $695 Graphics 
Master, which provides 640- 
by 400-pixel color graphics 
in 16 colors. Tecmar's Cap- 
tain multifunction board, 
with serial and parallel 
ports, а 384 K-byte memory, 
and a clock/calender. costs 
$795, Tandy will also offer 
third-party software for the 
1200 HD, including Word- 
Star, dBASE 111, and Soft- 
ware Publishing's PFS 
series. For further details, 
contact Tandy Corp., One 
Tandy Center, Fort Worth, 
TX 76102, (В17{ 390- 

3021. 
Circle 607 on inquiry card. 
(continued) 


NEW PRODUCT NEWS 
FROM TELETEK 


»ystemaster 11. Responding to 

| market demand for speed and in- 

| creased versatility, Teletek is proud 
to announce the availability of the 
next generation in 8-bit technology 
— the new Systemaster II! The 
Systemaster |! will offer two CPU 
options, either a Z80B running 

at 6 MHz or a Z80H running at 

9 MHz, 128K of parity checked 
RAM, two RS232 serial ports with 
on-board drivers (no paddle 
boards required), two parallel 
ports, or optional SCSI or IEEE-488 
port. The WD floppy disk control- 
ler will simultaneously handle 

8” and 54" drives. A Zilog 2-80 
DMA controller will provide in- 
stant communications over the bus 
between master 


suit is un- 
precedented : 
performance. 
Systemaster ll will run under 
CP/M 3.0 or TurboDOS 1.3, and 
fully utilize the bank switching 
features of these operating systems. 


TELE TEK 


4600 Pell Drive 
Sacramento, CA 95838 
(916) 920-4600 

Telex #4991834 
Answer back — Teletek 
Circle 396 on inquiry card. ; 


_ AND 2-150 МЕ | 


SBC 86/87. As the name indi- 

cates, Teletek’s new 16-bit slave 
board has an Intel 8086 CPU with 

an 8087 math co-processor op- 

tion. This new board will provide 
either 128K or 512K of parity 
checked RAM. Two serial ports 

are provided with individually 
programmable baud rates. One 
Centronics-compatible parallel 

port is provided. When teamed up 
with Systemaster Il under TurboDOS 
1.3, this SMHz ог 8MHz multi- | 
user, multi-processing, combina- | 


Teletek Z-150 MB. Teletek is 
the first to offer a RAM expansion 
board designed specifically for the 
Z-150/Z-160 from Zenith. The 
Teletek Z-150 MB is expandable 
from 64K to 384K. Bring your 
Z-150 upto its full potential by 
adding 320K of parity checked 
RAM (or your IBM PC, Columbia, 
Compaq, Corona, Eagle, or Seequa 
to their full potential). The Teletek 
Z-150 MB optionally provides 

a game port for use when your 
portable goes home or a clock/ 
calendar with battery backup! 


Evaluate the Systemaster Il, SBC 

86/87 or Teletek Z-150 MB for 

30 days under Teletek's Eval- 

iation Program. А 
money-back guarantee 
is provided if not com- 

pletely satisfied! All 

" Teletek products carry 

3 3-year warranty. 


Specifications subject to 
change without 


tion cannot be beat in speed or 
feature flexibility! 


Kode Limited 
Station Road 
Calne, Wiltshire 
SN11 OJR England 
tel: 0249-813771 
telex: 449335 

In Canada: 

MAE Microsystems 
8255 Mountain Sights,Ste.1: 508 
Montreal, Quebec 


H4P1W1 Canada 
tel: 514-341-1210 


x ‚Жум. 
- í РА DAN 
SAS 


b Company 
Address: 


WHAT'S NEW 


Gould Colorwriter Plotters 
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he Gould Colorwriter 

6300 Series color plot- 
ters have on-board software 
and interfaces to link them 
to most computers. Model 
6310 is a 7-pen plotter for 
paper up to 8% by II 
inches. The 10-реп Model 
6320 handles paper up to 
II by 17 inches. A con- 
tinuous roll is an option that 
eliminates the need to 
change paper manually. 
Both plotters can use any of 
several pen types on paper, 
transparencies, or foils. A 
self-checking facility, simple 
touch controls, and electro- 
static paper hold-down are 
also standard features. Writ- 
ing speed is 16 inches per 
second, or 20 ips with the 
pen up. The plotter's ad- 
dressable resolution is 0.001 
inch. 

Built-in firmware includes 
Gould's own graphics lan- 
guage, with Hewlett-Packard 
graphics language-based 
protocols. For added flex- 
ibility, the plotter’s PROM 
can be replaced to accom- 
modate additional graphics 
standards. Three character 


sets, including a scientific/ 
Greek alphabet, are stored 
in ROM. Other features in- 
clude variable line fonts; 
cross-hatching, bar, and pie 
chart capability; arc and cir- 
cle generation; character 
rotation and slant; and 
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zoom and window controls. 
Either Colorwriter is avail- 
able with an RS-232C or 
IEEE-488 interface and with 
a 2K-, 8K-, or 16K-byte buf- 
fer. An optional digitizing 
sight. for feedback to the 
computer, is also available. 


Cermetek Modem Reduces Chance of Unauthorized Access 
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he Cermetek Security 

Modem prevents un- 
authorized access to your 
computer system by offering 
four levels of security. This 
Hayes-compatible 300-/ 
1200-bps modem can be 
programmed to require all 
callers to enter a password. 
After a correct password is 
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entered, the modem hangs 
up and calls the phone 


number associated with that 


password. (Up to 25 pass- 


words and numbers can be 


stored.) Alternately, the 
modem can call back on a 
second phone line, allow 
password access without 


callback, or be configured to 


function as a Hayes- 
compatible modem without 
password security. 

The Cermetek Security 
Modem creates an audit 
trail listing all valid and in- 
valid attempts to access the 
computer. A dial-out pass- 
word can be required to 
prevent unauthorized out- 
going computer calls. A key 
is needed to change the 
modem’s security level, 
passwords, or callback 
numbers. Standard features 
include auto-dial and auto- 
answer. It costs $695. For 
more details, contact 
Cermetek Microelectronics 
Inc., 1308 Borregas Ave., 
Sunnyvale. CA, 94088-3565, 
(408) 752-5055. 

Circle 609 on inquiry card. 


Prices for the Colorwriter 
6300 series begin at $1995. 
Contact Marketing Services, 
Gould Inc., Recording Sys- 
tems Division, 3631 Perkins 
Аме. Cleveland, OH 44114, 
(216) 361-3315. 

Circle 608 on inquiry card. 


Qic-Stor-Plus 
Expansion Unit 


Q ic-Stor-Plus is an expan- 
sion unit for the IBM 
Personal Computer that 
adds a hard disk, a tape 
drive for backup. and five 
additional expansion slots. 
Available with 20-, 52-, or 
85-megabyte hard-disk 
drives, the Qic-Stor-Plus can 
be used to expand a single 
PC or to create a multiuser 
system using Alloy's PC- 
Slave/16 expansion cards. 
Prices for Qic-Stor-Plus 
start at $5595. For more in- 
formation, contact Alloy 
Computer Products Inc., 100 
Pennsylvania Ave, Framing- 
ham, MA 01701, (617) 
875-6100. 
Circle 610 on inquiry card. 
(continued on page 520) 
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BUYING A PASSWORD MODEM 
CAN SAVE YOU UP TO $250. 
AND THAT AIN'T HAYES! 


You can bank on it. Your outlay will be less than This means that Password" doesn't tie you 
if you settle for our major competitor, but not down, and its price won't hold you up. It features 
your output! A Password" modem sends and auto-dial, auto-answer, and even knows when 
receives up to 120 characters per second. Pro- to disconnect. If you're cost conscious, 
vides both 1200 and 300 baud capacity. Offers but refuse to sacrifice high-speed 
total interchangeability that lets you transmit à capability and performance, hook up 
information from any make microcomputer g with the right modem — Password” 
to any other make. And your investment pe The smart decision. 
is protected by a 2-year warranty. 

Unlike our major competitor, Password™ 

delivers operating simplicity, plus the PASSWORD” 


by U.S. Robotics, Inc. 


(Usa) 


1123 W. Washington 
Chicago, IL 60607 
Phone: (312) 733-0497 
Outside Illinois: 
1-800-DIAL USR 


convenience of uncommon portability. 
Thanks to lighter weight, it goes almost 
anywhere. And because of the ingenuity 
of Velcro™ strips, it attaches wherever 
you need it, from the side of a desk to 
the side of a computer! 


*Based on suggested retail price 
comparisons of U.S. Robotics, Inc. 
and Hayes Microcomputer Products, Inc, 


INTRODUCING THE ATST 


PERSONAL COMPUTER. 


The personal computer game is ready for 
business—and now it's your move. 'To win 
the game your company needs a fast, 
flexible, reliable personal computer that 
enables you to call the shots. 

Go directly to the new AT&T 
Personal Computer. 

The AT&T Personal Computer is more 
than just a superior piece of hardware. 
Behind it is a commitment to a better way 
of managing information and communi- 
eations. One that ean pay off handsomely 
in inereased productivity and profits. 

Because our AT&T PC is designed to 
be flexible enough to meet all your busi- 
ness needs—today and in the future. 

Whether you use it as a stand-alone 
workstation or as a team player in a fully 
integrated system, you'll find our PC a 
high-performance machine. And a hard- 
working addition to your office. 

Its fast processing and high-resolution 
graphies will help make any computer 
task a computing pleasure. In addition, 
you ean expect more standard features. 
More expansion slots. More options for 
future growth. 


OFF-THE-SHELF SOFTWARE 
DOES THE JOB 


Driven by the MS-DOS* operating 
system, the AT&T PC runs the most pop- 
ular off-the-shelf software for a wide range 


of business applications. Financial analysis. 
Forecasting. Budgeting. Word processing. 
Inventory. The AT&T PC does it all. 

Andits flexibility means that when it’s 
time to expand, our PC will actually make 
your computer growing pains painless. 

With our unique PC Interface it can be 
linked to the more sophisticated, higher 
capacity world of the UNIX** System V 
Operating System—the AT&T Computer 
“brain” that is emerging as the operating 
system standard for multi-user, multi- 
tasking machines. 


THE ATeT TRADITION CONTINUES 


Some things about our PC cannot be 
measured in bits and bytes, but are of 
immeasurable value. 

For instance, the unmatched service 
and support of AT&T. The built-in relia- 
bility—and outstanding quality—of our 
produets. The century-long tradition of 
technological innovation and personal 
attention to detail. 

Think about it. Then make your move— 
to the AT&T Personal Computer, from 
AT&T Information Systems. 

To get in on the game, call your AT&T 
Account Executive, visit an Authorized 
AT&T PC Dealer, or call 1 800 247-1212. 


AT&T INFORMATION SYSTEMS. 
WHEN YOU'VE GOT TO BE RIGHT. 
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ASK BYTE 


Conducted by Steve Ciarcia 
TRANSIENTS 


Dear Steve, 

Thank you for a lucid discussion of the 
types and consequences of power-line 
transients (December 1983). When my 
wife started using our Heath H-89 for pro- 
fessional word processing, the attenuation 
of these transients suddenly became a 
major concern; for us, the combination of 
an isolation transformer and MOVs (metal- 
Oxide varistors) seems to have dramati- 
cally decreased the incidence of glitches. 
especially with respect to disk-writing 
operations. 

Your advice regarding the installation of 
multiple MOVs is something most people 
should consider. Some computers seem 
to be susceptible to spikes to a lesser or 
greater degree than others; for most peo- 
ple. it isn't worth the few dollars saved to 
find out that their machine is among the 
latter. 

| have one comment regarding your sug- 
gested use of MOVs: the 130V MOV to be 
soldered between the neutral and ground 
wires will suppress only a truly major spike 
because the normal voltage differential 
between these points is | or 2 V at most. 
caused by losses across the actual house 
wiring, Wouldn't it be more effective to 
employ an MOV with the minimum value 
obtainable? The RCA SK Series catalog in- 
dicates that 14V MOVs are available: 
although the energy absorption rating is 
lower, | would think their use is more ap- 
propriate. The other two MOVs should, of 
course, be 130-V items, and your readers 
should exercise special care to assure that 
the low-voltage MOV gets strung across 
the neutral and ground lines only. 

As we are on the subject of spikes, | 
might add that a disruptive, if not com- 
mon, source of transient voltage can come 
from inside your computer. For some time, 
we experienced occasional odd screen 
behavior, as evidenced by spurious char- 
acters or by text appearing in the wrong 
part of the screen. 

After opening the chassis, 1 found 
strands of dirt, much like cobwebs, 
stretched between the flyback coil's high- 
voltage lead and a nearby memory-expan- 
sion board. The static charge that had ac- 
cumulated made cleaning quite difficult. 
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After cleaning, ! moved the lead away 
from the electronics, closer to the 
monitor's tube. Mirabile dictu, no more 
screen glitches! Although the charge 
generated by static buildup contains lit- 
tle energy, the voltage levels are such that 
they can wreak havoc on computer elec- 
tronics. 
CLYDE NEWMAN 
Agoura, CA 


It is true that the normal voltage dif- 
ferential between the common and 
neutral lines of household wiring is small. 
I was concerned with the possibility of 
an induced voltage on this line caused by 
coupling of some sort. Also, one must 
consider Murphys law when using 
devices with different voltage ratings. 
—Steve 


CP/M 2.2 
Dear Steve, 

| am the proud owner of a Microstar 
single-board computer from the Micro V 
Corporation. Unfortunately, it cannot run 
higher application programs like MDBS or 
CalcStar because it uses CP/M version 1.14 
and | need 2.2, which I have, but inan in- 
stalled form for another hardware con- 
figuration. 

How should! patch the 2.2 sourceto run 
on my hardware? Is there any book de- 
scribing in more detail the alteration pro- 
cess? Or is there anybody selling CP/M 2.2 
for a Microstar (twin 8-inch disks, single- 
density, double-sided)? 

ROMAN SIGMUND 
Vienna, Austria 


I am not aware of anyone selling a ver- 
sion of CP/M 2.2 for the Microstar, but 
Digital Research has a newsletter that ad- 
dresses questions of this nature. Write to 
Digital Research News, POB 579, Pacific 
Grove, CA 93950. 

installing a version of CP/M 2.2 on your 
system will involve techniques that are 
quite complicated. If you are not an ex- 
perienced assembly-language program- 
mer, attempting this installation might 
become very frustrating. If you are ex- 
perienced in 8080 assembly language 
and want to attempt the installation, a 


good place to start is The Programmer's 
CP/M Handbook by Andy Johnson-Laird 
(Osborne/McGraw-Hill, 1983). —Steve 


FASTER DATA PROCESSING 
Dear Steve, 
| have an Apple 1+ and want to process 
data faster. Will a 3-MHz 6502B work in 
the Apple 11+ if I cool it with a small fan— 
or will it only give me problems? 
L. B. KIRKENDALL 
Hot Springs, AR 


Adding a 6502B microprocessor chip 
to your Apple 11+ will not increase your 
processing speed. The chip has the capa- 
bility of operating at higher clock speeds 
but will not do so unless the clock fre- 
quency is increased. In addition, the 
memory chips will have to be changed 
to take advantage of the faster read/write 
cycles, and the I/O routines in the 
monitor ROM will have to be rewritten. 

In short, it is not a simple change. Ac- 
cessory boards are available that will 
enable your Apple ЇЇ+ to run faster. They 
incorporate all the changes necessary 
and interface without problems. One 
such board is The Accelerator 1! from 
Titan Technologies, РОВ 8050, Ann 
Arbor, MI 48107, (313) 973-8422.—Steve 


6502 PROCESSOR 
Dear Steve, = 
While Ronnie Kelly's use of the RDY line 
solves the timing problems he en- 
countered with the Z80-based Ferguson 
Big Board {Ask BYTE, December 1983, 
page 556), it is unlikely to solve Mr. 
Beighe's problem using the 58167 clock 
chip in the Apple (Ask BYTE, April 1983, 
page 465). The 6502 requires the KDY line 
to go low either during phase | or during 
the first 100 ns of phase 2. Since Mr. 
Beighe's circuit uses the pin 1 
line on the Apple bus to drive the 58167 
CS pin, the clock wont be selected until 
well after the beginning of phase 2 (two 
74LS138 decoders are chained to decode 
the pin 1 signals in the Apple II; they are 
synchronized with the system clock. and 
the delay through them is at least 15-25 
(continued) 
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a quality monitor, look for this symbol. 


HX-12. A high resolution 
monitor at a medium 
resolution price. 
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НХ-12 is a high resolution RGB color 
monitor that s colorful enough for all your 
graphicsneeds and sharp enough for 
word processing. 


Withitsowncablethat plugs directly into 
the IBM PC, the HX-12 delivers a rainbow 
of 16colorson a non-glare screen. All that 
includes clean whites without red bleed. 
In fact, all the colorsareclean and crisp 
thanks to the НХ-125 .31mm dot pitch and 
690 x 240 (non-interlaced) resolution. 


Shoparound. Nothing else compares to 
the HX-12 pricedat just $695. 


ІВМ? PC аге registered trademarks of 

International Business Machines Corporation. 

(5 Copyright 1984 Princeton Graphic Systems. 
All rights reserved. 


The SR-12 delivers even 
better resolution color for 
а better-than-ever price. 


At first glance, the SR-12 might appear 
similar to the HX-12 with a non-glare 
screen and .31mm dot pitch supporting 
690 horizontal resolution. Buttake a closer 
look. SR-12's scan frequency is 31.5 KHz, 
allowing the SR-12 to support 480 vertical 
resolution in non-interlaced mode. That 
means a high-quality, flickerless image 
with text that's up to monochrome 
standards. What's more, you get all 

that qualityfor $799. 


For full compatibility with all IBM software, 
get the Princeton Scan Doubler. Priced 
at $249, it allows you to run the SR-12 from 
a standard IBM or IBM equivalent color 
card inthe IBM PC. 


You can't beat the SR-12 for resolution or 
price. 


PRINCETON 


An Inteligent Systems Company 


Circle 339 on inquiry card. 


MAX-12. You won't find a 
better monochrome monitor 
for a better price. 
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PGS combines easy-on-the-eyes amber 
phosphor and exceptional 800 x 350 
resolution to give you the MAX-12, the best 
monochrome monitor for your money. 


Check the non-glare screen. Dynamic 
focusing circuitry keepsthe image sharp, 
not only in the center, but around the 
edges and in the corners. Then check 
the price. At$249the MAX-12 is less 
expensive than the leading green-on- 
black competitor. And there's more. The 
MAX-12 works with the IBM PC and other 
IBM compatibles. 


For clarity, performance and price, your 


` choice is clear. Make it the new MAX-12. 


Princeton Graphic Systems 

170 Wall Street, Princeton, N.J. 08540 
(609) 683-1660/(800) 221-1490 EXT. 31 
Telex: 821402 PGS PRIN 
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COMPUTER 
BROKERAGE 
SERVICES 


"We do the Shopping for You" 


800/233-1147 
TX Residents mm 


713/240-5515 
4242 BLUEBONNET * STAFFORD, TX 77477 
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reen 
Direct IBM Plug jd 
115 Green/116 Amber 
411 RGB-IBM LookAlike 
High Res/With mono switch 
425 RGB-IBM Look Alike 
Super High Res/With mono switch 
AMDEK New Color Monitors CALL 
310 Direct IBM Plug In 
300 Amber /Green 


TECMAR All Boards 
TAXAN Morin d with Parallel Port 
Color Graphics Card 
PERSYST 
APSTEK HandiOne Plus/1 yr. warra 
Same features as Six Pac Plus But 
er Priced Bare Memory Board 256K . . 


OKIDATA All Models 

EPSON All Models 

PANASONIC 1090 
1091 


ТІ 855 

NEC LQ PRINTERS 

DIABLO LO PRINTERS 

TTX LQ PRINTER w /Pin Feed Guide 
STAR PRINTERS All Models 


TANDOM ТМ100-2 
TEAC HALF HEIGHT FLOPPY 
I? INTERFACE Internal 10 Me 


0 
External 10 Meg/Will boot from Disk SAVESSS | 


THE VERY BEST PRICES 
IBM PC All Configurations .......... СА 
COLUMBIA . 


SWITCH BOXES Parallel 2/3 Position . 
Serial 2/3 Position .... 
DESK TOP PRINTER STANDS Lg./Sm. 
DUST COVERS 
DISKBANK MEDIA MATE 5 
Holds 50 Diskettes 
CABLES IBM PARALLEL 
PRINTER BUFFERS 
DISKETTES Nasua DSD 


SURGE SUPPRESSORS/AI Types .BEST PRICE | 
TERMS . we guarantee our products against 


Manufacturer's defects. « Add 3% for shipping 
charges. $5.00 minimum. • Checks: Allow two 
weeks for clearance. « Texas orders +6% Sales 
Tax. • C.O.D.'s payable w/certified check, 
money order or cash. 
Availability and prices Subject to change. 
ІВМ Ша registered trademark. 
APPROVED CORPORATE ACCOUNTS WELCOME. 
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ASK BYTE : 


ns). The 58167 can take up to 150 ns to 
send the RDY line low. Add the delay 
through the 7407 buffer, and it is unlikely 
that RDY on the Apple bus will get low 
early enough. The system may hang. 
Apple lle decoding is different but the 
situation similar. 

Another serious problem can be caused 
by the fact that the 6502 processor 
doesn't permit wait states during write 
cycles. This, combined with the way it ex- 
ecutes write cycles (first reading then 
writing the target address) plus the fact 
that the output buffers on the transceivers 
Apple uses to drive the data bus are Tri- 
stated during phase 1 (transceivers in 
"receive" configuration), makes it extreme- 
ly difficult for the 58167 to reliably latch 
the data written to it even if Mr. Beighe's 
circuit is modified by Mr. Kelly's addition. 
If the system doesn't hang. it will stop at 
the next read cycle and wait until RDY 
goes high—not very useful if you want to 
write data to the clock. 

The Apple IIl computer has a socket on 
board for the 58167, but it was never 
offered by the company (even though rou- 
tines for it were written into the SOS 
operating system) because it couldn't get 
all the functions to operate reliably. The 
Apple Il] has the 58167 DO-D7 pins tied 
directly to the bus and drives АО-А4, 
READ, WRITE. and CS with the B port of 
a 6522 PIA. While this arrangement allows 
most clock functions to operate normal- 
ly, the latch and counter resets aren't com- 
pletely reliable, and the GO command is 
inoperative. This is a good example of a 
half-a-loaf approach to the problem of in- 


0.CCl,F 


TYPICAL THERMOMETER 
CIRCUIT (1 OF 8) 


INPUTS FOR ? MORE 
THERMOMETER CIRCUITS 


terfacing the 58167 with a 6502 system. 

All the functions of the 58167 can be 
reliably obtained in a 6502 system if both 
ports of an interface adapter such as the 
6520 or 6522 are used. 

Three 74LS374 latch packages and 
some gates can also be usedto get a fully 
functional interface. 

FRANK KUECHMANN 
Vancouver, WA 


Thank you very much for your letter. 
You correctly point out some of the prob- 
lems with this slow chip and a way to 
solve them.—Steve 


Dear Steve, 

I've noticed at least one company that 
offers a plug-in enhancement board for 
the Apple II that makes use of the faster 
(3-MHz) 6502B chip. 

Why don't more manufacturers of 6502- 
based machines offer a speed-up option, 
such as the so-called GT series that Ohio 
Scientific used to sell? 

What would have to be changed (other 
than the processor, using faster memory 
chips, and altering the clock speed and 
possibly the 1/O timing routines in the 
operating system) to treble the crunching 
speed of 6502-based machines? 

How much would these changes cost if 
performed on one machine? How much 
difference in cost would there be if the 
manufacturers incorporated this change 
on the assembly line? 

DAVID T. MORSE 
Starkville, MS 
(continued) 


TO 3 BITS OF 
PARALLEL PORT 
{THERMOME TER; 
SELECTOR) 


Figure |: Part of the original circuit with an analog multiplexer added. 
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THE BEST LITTLE WAREHOUSE 
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IN ATLANTA. 


When a company is called on to sell as many computer products as 
we do, it's necessary to stock a select quantity and quality. А comprehen- 
sive selection of PC enhancements. À wide choice in Networking and 
Protocol conversion products for the corporate buyer. Printers for both 
the business professional and the home and end-user as well as dozens 
of people dedicated solely to account support. All under one roof. 


HOW MICRO MART STACKS UP. 

Inside our 40,000 square foot Service and Distribution Center you'll find 
the world's most popular IBM compatible peripherals and accessories. 
We're geared to ship hundreds of products daily to customers all over the 
world. It's easy to see why Micro Mart is the Nation’s largest supplier of 
leading software and hardware. 


SIZE, SERVICE & SUPPORT. 
Micro Mart delivers and keeps on delivering, That's a promise that keeps 
us moving, With over a hundred people to serve you, we invite you to call 
us andcheck us out. Ask a PC Specialist for advice, or talk with an expert 
from the Corporate Accounts Division. Order today and we'll ship i 


but we wont stop there. Our Technical Support and Customer Service 
Groups are the finest in the land. They'll not only get you up and run- 
ning, but see you to the finish line. 

CALLFOR EXPERT ADVICE AND YOUR BEST 
PRICE. FOR THE MICRO MART LOCATION NEAREST 
YOU CALL 1-404-449-8089 OR 1-800-241-8149. 

When you need the right product at the right price, call Micro Mart. 
We have the necessary inventory and we'll give it to you fast. Show this 
ad to your purchasing agent. 


America’s PC Specialist 
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Technology Corporate Campus 
3159 Campus Drive, Norcross, Georgia 30071 


Micro Mart is a registered trademark of Micro Mart, Inc. 


ATLANTA, NEW ORLEANS, CHARLOTTE, LOUISVILLE, NASHVILLE, RALEIGH, FT, LAUDERDALE, 
ORLANDO, TAMPA, MIAMI, TYSON'S CORNER, ROCKVILLE. 
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AZTEC TAAK P 
AZTEC C&JUK Tox s 


MACROS Обе er 
HOSTS Jamuris 


TO ORDER QR FOR INFORMATION 

CALL OR WRITE: 

MANX SOFT\ v 

"een OFTWARE SYSTEMS » 800-221-0440 
Shrewsbury, NJ 07701 201 -/80-4004 (NJ) 


TX 4995812 


NJ RESIDENTS ADD 6% SALES TAX 


TRS-80 15 А TRADEMARK OF TANDY CORP, MACINTOSH IS А TRADEMARK OF APPLE, 
CP. M-86 & СР. M-B0 ARE TRADEMARKS OF DIGITAL RESEARCH, РС DOS IS А TRADEMARK OF IBM 
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Circle 254 on inquiry card. 


ASK BYTE 


The complexity of the changes re- 
quired to install a speed-up option to the 
6502 (or other microprocessors) when 
weighed against the benefits does not 
make economic sense. For example, such 
a speed-up could be added to a VIC-20, 
probably at a cost greater than the com- 
puter, but it may render many commer- 
cial programs unusable because of tim- 
ing problems, and the speed increase 
would probably not be appreciated by 
many users. For games and graphics, the 
speed of present computers is adequate. 
Only when significant number crunching 
or database searching is involved does 
a speed increase become important. 

Isn't changing "the processor, using 
faster memory chips, and altering the 
clock speed and possibly the I/O timing 
routines in the operating system" to in- 
crease processor speed enough? A com- 
puter could be designed with the added 
speed, but it is more practical to go to 
a l6- or 32-bit processor.—Steve 
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vear хеме, 

In your article on building a computer- 
ized weather station (February 1982, page 
38), you described a circuit that converts 
temperature to frequency in control 
systems. 

How can this circuit be adapted so that 
multiple temperature inputs could be in- 
put to the system and identified and ser- 
viced, if necessary? | realize that a D/A cir- 
cuit would be needed for the servicing. 

| have a Big Board computer system with 
tiny BASIC. I feel that designing the pro- 
gram around this system would be similar 
to that of the Z8, with possibly more I/O 
options. 

Thank you for any help. 

DACE R. SMITH 
Huntsville, TX 


Whenever signals from several different 
sources are to be fed into a single receiv- 
ing unit, you should search for some kind 
of multiplexer to do the job. In the case 
of the digital-thermometer circuit, it is 
best to do the multiplexing in the analog 
portion of the circuit, as shown in figure 
I. This figure is a redrawing of a portion 
of the original thermometer circuit from 
my article with an analog multiplexer 
(Ми X-08) added. The MUX-08 (IC5) is an 
analog multiplexer made by Precision 
Monolithics Inc., and it is used to select 
one of eight different thermometer chan- 


nels. The channel selected is determined 
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C COMPILERS FOR 
PC DOS MS DOS CP;/M-86 CP. M-80 APPLE II, Ше, lic 
COMMODORE 64 RADIO SHACK and MACINTOSH 


AZTEC C86 
Optimized "C^ compiler for PC DOS, MS DOS & CP/M-86 
PC DOS, UNIX 170, math, screen, graphics libraries 
8086 assembler, linker & librarian, overlays 
/PRO — library source, debug, ROM, MASM & RMAC, 8087, large model 


AZTEC C Il 
Optimized "C" compiler for CP/M, TRSDOS & LDOS 
assembler, linker & librarian, overlays, utilities 


NEW C COMPILERS 
AZTEC C68K for MACINTOSH 


VAX cross compilers ` UNIX 1/0, math & compact libraries 


‘PRO—library source, ROM, M80 & RMAC 


C TOOLS & AIDS 
Z editor (like Vi), С TUTOR compiler, PHACT database, AZTEC C65 
C GRAFX, UNI-TOOLS |, QUICK C, BABY BLUE for PC "C" compiler for APPLE DOS 3.3, ProDOS or COMMODORE 64 
to CP/M cross, QUADLINK for PC to APPLE cross VED editor, SHELL, UNIX & math libraries 


/PRO —library source, ROM, overlays 


CROSS COMPILERS 
Compile & link on HOST—test on TARGET machine 
HOSTS: UNIX, PC DOS, CP/M-86, CP/M-80, VENIX, PCIX, APPLE 
TARGETS: PC DOS, CP/M-86, CP/M-80, APPLE, RADIO SHACK, 
COMMODORE 64, other hosts and targets available 
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PRICES 


AZTEC CB6 C COMPILER AZTEC C Il C COMPILER AZTEC C CROSS COMPILERS TARGETS 
PC DOS MSDOS 249 CP/M 199 PDP-11 HOST 2000 PC DOS 
CP/M-86 249 CII/ PRO 349 PC DOS HOST 750 СР/М-86 
BOTH 399 /PRO UPGRADE 150 CP/M-86 HOST 750 CP/M-80 
C86/PRO 499 TRS 80 MODEL 3 149 CP/M-80 HOST 750 APPLE 
/PRO UPGRADE 250 TRS 80 MODEL 4 199 APPLE HOST 750 RADIO SHACK 
Z (VI EDITOR) 125 TRS 80 PRO (3 & 4) 299 VAX HOST CALL COMMODORE 64 
C TUTOR COMPILER 99 MACINTOSH CALL MACINTOSH 
PHACT DATABASE 299 AZTEC C65 C COMPILER 
C GRAFX 99 APPLE DOS 3.3 199 
SUPERDRAW 299 PRODOS CALL 
UNI-TOOLS | 99 E EDITOR 99 
QUICK C 125 TRS 80 RADIO SHACK TRS DOS is a trademark of TANDY. 


APPLE DOS MACINTOSH is a trademark of APPLE. 


MANX SOFTWARE SYSTEMS TO ORDER OR FOR INFORMATION: 


CALL: 800-221-0440 (outside NJ) 


Box 55 | 
Shrewsbury, NJ 07701 
TELEX: 4995812 


201-780-4004 (NJ) 


Australia: Blue Sky Industries — 2A Blakesley St. — Chatswood NSW 2067 — Australia 61-2419-5579 
England: TAMSYS LTD — Pilgrim House — 2-6 William St. — Windsor, Berkshire SL4 1BA — England — Telephone Windsor 56747 
Shipping: per compiler next day USA $20, 2 days USA $6, 2 days worldwide $75, Canada $10, airmail outside USA & Canada $20 
UNIX is a trademark of Bell Labs. CP / M, CP/ M-80 and CP/M-86 are trademarks of DRI. PC DOS is a trademark of IBM. MS DOS is a trademark of MICROSOFT. 
| N.J. residents add 6% sales tax. 
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ASK BYTE 


by the digital inputs at pins AO through 
A3 of IC5. 

When the circuit is connected to your 
Big Board, one of your output ports will 
be needed to select the thermometer 
channel, and one of your input ports will 
be needed to accept the frequency data 
from the selected thermometer. Identi- 
fication of the proper thermometer is 
handled by the УО program you write to 
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Move It $109 Real World сш 469 Toshiba Р1351]`Рпп!ег $Call Minifile, but with ii enhancements. |‏ 
RUNS 3.0 : с: X Accountin [үн " 64K Memory $ 55 would appreciate it if you would indicate‏ 
elay N :‏ 
Smartcom Il $109 Star = Partner Il 599 *Call for shipping the FDS-200 instead of the FDS-100 in‏ 


future answers since our future develop- 
ments will concentrate on the new product. 
MICHAEL BRADBURY 

Director of Marketing 

Greco Systems 

El Cajon, CA 


LOWEST PRICE 
GUARANTEE!! 


Thanks for the update.—Steve Ш 


P я kette W > 1 Te ae рт IN "ASK BYTE: Steve Ciarcia answers ques- 
гогагу па опапу advertise tions on any area of microcomputing. The most 
Case | prices on most products. representative questions received each month will 
with your árder o d o Call and compare. be answered and published. Do you have a nag- 
~ ye ging problem? Send your inquiry to 
Ask BYTE 
do Steve Ciarcia 
POB 582 


Glastonbury, CT 06033 

Due to the high volume of inquiries, personal 
replies cannot be given. All letters and photo- 
graphs become the property of Steve Ciarcia and 
cannot be returned. Be sure to include “Ask 
BYTE” in the address. 

The "Ask BYTE" staff includes manager Harv 
Weiner and researchers Bill Curlew, Larry 
Bregoli, Dick Sawyer. and Jeannette Dojan. 


TERMS: 
Checks—aliow 14 days to clear. Credit 
росты Fa COD midars-- cash. M O. 
or ceriltıad check —add 5300. Shipping and: 
handling UPS turlsce— act $3.00. даг АА 
(UPS Blum $5 00 peritem) МҮ Ste 
Весов —acd applicable sales аз Al! prices 
subject to change 


Softline Corporation 
P.O. Box 729, Brooklyn, N.Y. 11230 
TELEX: 421047 ATLN UI 
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A BUREAUCRAT'S 


Now, if it were you or! and we 
wanted a word processing program 
for our IBM-type PC, wed probably 
stop off at our local computer 
store and simply diddle with a few. 

You and |, however, are not 
the U.S. Department of Agriculture. 

(Nor any of its permutations 
of subsystems like the Economic 
Research Service, National Re- 
sources Economics Division, Data 
Services Center, etc, etc) 

So when the USDA told 
ERS to tell NRED and DSC to look 
into a truckload of w.p. programs 
for all their PCs, the last thing they 
wanted was simple diddling. Their 
dedicated Wangs and Lexitrons 
were far too few to handle their 


THESE ARE THE PACKAGES 
THE COMMITTEE EVALUATED: 


~ 


E tdi g 3 


| 

г = 

Professional Tt 
ord Processor 


— 


Multi Mate ь 


GUIDE TO WORD PROCESSING 


needs, their IBM® PCs weren't 
compatible with them anyway, and 
nobody really, quantifiably, knew 
from word processing with a per- 
sonal computer. 

Definitely not a diddling-mode 
condition. 

Asthey put it in The Exchange, 
an internally distributed publication 
of the Department of Agriculture: 
"A needs assessment showed that, 
in the long-term, a word processing 
system is needed that can increase 
Word processing capability and 
also be compatible with ERS’ Long 
Range Information Management 
goals.” 
Well. "Needs assessment’ led 
swiftly to “procurement action, 
which galloped intc an “objective 
review’ of the eight top-rated PC 
ee d the market = TU 
piled by The Ratings Book pub- 
lished by Software Digest), along 
with Wordstar? and Display Write 2, 
because they had some around. 

Thus armed with the names, 
the final evaluators (a team of secre- 
taries from NRED who would be the 
primary users of the PC software) 
became armed with each of the 
programs, along with checklists to 
record such things as ease of use, 
advanced features, and similarity to 
their existing dedicated equipment. 

The first to be eliminated from 
the prospect list were Office Writer" 


THESE WERE THE FINALISTS: 


киен 
MultiMate x. 
Professional uit 
Word Processor 


LEADING EDGE PRODUCTS, INC. 


and батпа" since they're copy- 
protected and couldnt be trans- 
ferred to hard disks. 

Next, IBM's Display Write 2: 
because it's ‘пої compatible with 
other software used in ERS (like 
Lotus 1-2-3,“ dBASE II? etc); and 
its full of confusing menu options 
and cryptic error messages. Au 
revoir IBM. | 
— Then, three more, for a variety 
of reasons. 

Which left the following: 

Volkswriter® Deluxe" 

MultiMate" 

Leading Edge" 

Volkswriter Deluxe? "Too 
complicated and confusing. Not 
"easy to learn or use. 

MultiMate? Not bad. It actually 
tied the winner in a few categories. 

The winner being the one that 
won 82% of the votes in the Ease 
of Use/Ease of Learning categories. 
The one about which they said, 
"The ability to store deleted text and 
automatic document backup fea- 
tures were both highly desirable: 
The one they thought they'd quickly 
“be able to use . . . for their day-to- 
day word processing tasks: 

The whole process took some 
three months of work by people 
in DSC to support the NRED in 
its work with the ERS and DSC 
to make the world a better place 
for the USDA. 

But the results were well 
worth the wait. Because at last 
they've solved their word- 
processing problems . . . 

"With Leading Edge!” 8... 


THIS WAS THE WINNER: 
LEADING EDGE" 
LEADING EDGE WORD PROCESSING 


LEADING EDGE SOFTWARE DIVISION, 21 HIGHLAND CIRCLE, NEEDHAM. MA 02194, TEL 800-343-3436. (617) 449-4655 


HELP HOTLINE 800-523-HELP 


IBM is a registered trademark of International Business Machines. 
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EPSON RXS0 #100, 100cps 
EPSON LQ 1500, aletter quality dot matrix. 
OKIDATA 92 & 93, opt. IBMPROMS. 
OKIDATA ML684, 200 cps, opt. IBM PROMS. 
OKIDATA Pacemark 2410, 350 cps. 
TOSHIBA Р-1351 & 1340. n 
DATAPRODUCTS PRISM 8050 Color, 152 
CT 

STAR MICRONICS Complete 

line of Gemini, Deltaand 

Рс г ИНН 

TEXASINSTRUMENTS 855. 

) 


HOW TO 
SHOP AT 
MICRO 


For when you can't stop by your local Micro Mart store. cps; Printmaster, 
ORDERS ONLY 55 cps. 


fullrangeof Form 
Handling options and. 
Peripheral Devices. 
Floppy Disk 
New Micro Mart stores are 
opening all over the Southeast. But 
if we haven't yet opened a store 
near you, don’t give up. Call us on 


Drives 
TANDON TM 100-2, DD/D8, 360K.___ 
the phone. It’s the next best thing 
to the personal, professional 


1/2 HEIGHT DISK DRIVES From 
SHUGART, PANASONIC, TEAC. Wehavethe 
service youll find in every one of 
our stores. Expert advice, your 


south’s largest supply of top names. 
best price and immediate support 


Hard Discs 
service. 


We carry all major name brands so if you 
Plus the largest selec- 


don’t see it—ask for it. 

PEACHTREE PERIPHERALS The P-10, 20 & 
tion of computer 
products around. 


50, auto boot, int. & ext. instal. 
Networking/ . 
Protocol Conversion 


SNA & BISYNC 3780, 5251, 5274, 
| —————— 
PC TURBO 186 by ORCHID, w 
80186 coprocessor board. —— 
IRMA/IRMALINE Replaces 
3278's w/PC's. 
IRMAGRAPH 
Upgrades IRMA 

to 3279 graphics 
capability. .— 
IRMAPRINT 
Enhances IRMA 
graphics. _ 
PCnet By O : 
completeline.  — 
BLUELYNX 5251 
Mod 18 & 35276 
Emulatorsby 
TECHLAND. 


срв 
Letter Quality 
NEC Spinwriters 2060, 38806e the new 


e 


A WWW a -- 


SYSGEN 10 & 20Megw /streamertape.  . 


Printers & Plotters SYSGEN Image, streamer tape back-upfor 


Micro Mart has thousands in stock. yp Т ————ыстчъ—.—. 
AMDEK AMPLOT II, 6 pen plotter, supports BERNOULLI TECHNOLOGY Hard Disc 
Lotus Subsystems. 


HOUSTON INSTRUMENTS Plotters and 


Dot Matrix 
SMITH CORONA D-300, by TEC, 140cps.__ 
EPSON FX80 & 100, 160cps. 


Multifunction Boards 


Wesell moreofthesethananyoneelse, so 

we've becomeexpertson boards of all types. 
SIX PAK 64-384K, MuUltifU Nt. — 
MEGAPLUSO4-5B12K,max.8func. |. 


ULTRA PAK 64-384K, mono & color 
graphics, multifunc.  — —  — — Á— --?] 
1/O PLUS Ser., Clk., Splr., Ramdisk, opt. 
and Ser., Par., & Game 
QUADRAM QUADBOARD, New Version, 
64-384K, MUHUNG, EE 
TECMAR CAPTAIN, 64-384K, multifuno.. 
TALLTREE J-RAMIT, 0-512K, multi 
func.,w/d-RAM Software.  $———- 
MICROLOG BABY BLUE TT, 04-256E , 280 
coproc.,extrasoftware 
ORCHID PC Blossom, 64-384K 
multifunction with optional PCnet 
Piggy-Back 

mix auem Sandstar, uuu. Floppy 
& Hard Disc Controllers. 


Chips 


We've stock-piled the best. Callus for 
quantity prices. 

INTEL 8087 High speed math coprocessor. 
64K RAMCHIPS For the IBM-PC 
compatibles and their boards. 


Graphic Cards 


PERSYST BoB board. 
STB Graphics Plus II, color & mono, w /par. 
port & software. 
HERCULES Mono & color graphicscards 
support Lotus on IBM. 
PLANTRONICS ColorPlus 4- , HiRes color bd. 
par.port w/software._ 
TECMAR Graphics Master, HiRes color & 
mono supports Lotus.  —  —— 
QUADRAM QUADCOLOR I&II, colorcards. 
PARADISE SYSTEM Multi-display 

or Modular Graphics Cards, color & mono, 
parallel port. 


Software 


APERTE, 
SORCIM/IUS A/P, A/R, G/L, inventory, 
order entry, payroll, 
PEACHTREE A/P, A/R, G/L, payroll, job 
cost, inventory, Orderentry. 
Spreadsheets & Integrated Packages 
ASHTON-TATE Framework. 
LOTUS Symphony and Lotus 
MICROSOFT MuiltiPlan, comes with choice 


Atlanta, New Orleans, Charlotte, Louisville, Nashville, Raleigh, 
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of templates. 

MDBS Knowledge Man 

SORCIM SuperCalc 3, Version 2.0, new 

enhancement pk£. 

SPI Open Access. —— Ss 
Enhancements & Utilities 

FOX & GELLER Complete line of enhance- 

ments for dBase П, HI & Rbase 4000. 

NORTON Utilities. 

ROSESOFT ProKey 3.0.. 

CENTRAL POINT SOFTWARE Copy II PC. 

ATI Training, critic’s choice software 


tutosidino. . — Áo 
SOFTSTYLE Set FX, Epson font control 
ee © 
SIDEWAYS Inverts printout. 
BORLAND Sidekick. 

Compilers & Language Tools 
LATTICE C-Compilers. 
MICROSOFT Complete line. 
DIGITAL RESEARCH Complete line... 
BORLAND Turbo Pascal, Turbo Toolbox 
and more. 

& CAD 


Zsoft PC Paint Brush, mouse driven 
graphics w/screendump util. 
DECISION RESOURCES ChartMaster/ 
Sign-Mastergraphics pkgs. 
AUTODESK AutoCAD. 
ENERTRONICS Energraphics, low cost 
graphics & CAD package, 
MICROPRO CnhartStar. 

Comm 


MICROSTUF CROSSTALK XVI. 
HAYES SMARTCOMII. 


VM Relay. 


MULTIMATE With spelling checker and 


Office & Project Planning 
HARVARD Harvard Project Manager. 
IUS Easy SalesPro. 

MICROSOFT Project. 

Data Base Managers 
MICRORIM 4000or 6000, Report Writer & 
Cloutoptions 
GMS SYSTEMS Power-base. 
ASHTON-TATE dBase II & ПІ 
MICROSTUF Infoscope. 


Modems 


cn‏ ي ت 

HAYES Smartmodem 300, 1200, & 1200В, 
NOVATION Complete line of int. & ext. 
RIXON 1200-4800 BAUD sync. & async. 


models. 
ANCHOR AUTOMATION Signalman Mark 
хп. 


VEN-TEL 1200 BAUD Half Card fortheIBM 
portable & XT 


Miscellaneous Hardware 
& Accessories 


DYSAN DS/DD. Quantity savings. erra 
MICRO MART DS/DD, а? year warranty. . 
KEYTRONICS 5150 & 5151 keyboards. 
LQ SHEET FEEDERS Cut sheet feeders for 
the N C 3550 & C-ITOH printers. 

MOUSE SYSTEMS PC Mouse, optical 
w/software. 


MICROSOFT Mouse; 
Bus or serial mech. 
mouse with mouse 
menu software. 
CURTIS Monitor 
pedestal, keyboard ex- 
tension cable, monitor 
extension cable. 


QUADRAM MICROFAZER, print buffer: 


8-128K 

TRIPPELITE Back up power supply 
200-1000 Watts, and ISOBARsurge 
protectors with 4 & 8 plug 


Monitors & CRT’s 

PGS МАХ 14, amber, monochrome, 
720h x380v 
PGS 55-15, 690h x 480v, w/dual scan cd.__ 
PGS HX-12,690 DotRGB. 2. 
QUADRAM QU ADCHHOME, 690 Dot RGB... 
AMDEX COLORI, ПА & IVT, RGB’s.__ 
AMDEK COLOR 300, 500, 600, 700, 710, 
new complete line of HiRes RGB’S. 1. 
AMDEK 300A/300G, composite monitors. 
AMDEKX 310A, amber monochrome w/3 yr. 


аана 
WYSE Terminals, 100,75, 50, entire linein 
stock 

We'd really like you to come by 
our stores, butif you can’t, call us 
direct. When you need the right 
product at theright price, 
remember the service and support 
our local store experts and national 
distribution center can give you. 

Ask for expert advice and your 
best price. 


For information or the store location nearest you, call 


(204) < 449-8 


089 


©Copyright 
Micro Mart 1984. 


Technology 
Corporate Campus 
3159 Campus Drive 
Norcross, Georgia 30071 


OH a 
SAMNA III, New Flagship wd. processor... 
MICROSOFT Word;w/orwithoutrmnouse. . 
LIFETREE VOLKSWRITERDELUXE.  —. 
MICROPRO WordStar Professionalseries 
with Tutor, CorrectStar, MailMerge & Star 
Index 
SSI Worarerriect 
PEACHTREE Peach 
Productivity Series 


Circle 274 on inquiry card. 


America’s PC Specialist. 


Stree 
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MicroMart is а registered trademark of Micro Mart, Inc. 


IBM іва registered trademark of International Business Machineg Corporation. 


Miami, Ft. Lauderdale, Tampa, Orlando, Tyson’s Corner, Rockville. 
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Modular disk drive systems by Maynard Electronics drive technology to the limit to deliver 
unmatched performance with PC-DOS compatibility including self-booting off the hard disk. 


Internal 


ga = 

ш к E a 'o]3 t ка Į 
къ» ire rez = 

- чы] 3 دا‎ | | ыл 


E 


This dynamic system 
lets you upgrade your 
PC or compatible to XT 
elfectiveness, is inter- 
nally installed, and 
does not require an ad- 
ditional power supply! 
The 10MB Hard Disk 
Drive System is equip- 
ped with the Sand- 
Star™ Hard Disk Con- 
troller Card which can 
accept up to three ad- 
ditional modular functions. Or, configure your system with 
the Hard Disk Controller Module and the SandStar Flop- 
py Drive Controller Card which runs 54” and 8" Floppy 
Drives while still leaving four expansion slots for additional 
boards! Or, if you prefer, arrange your system with the 
Hard Disk Controller Module and the SandStar™ Memory 
Card which lets you add from 64K to 576K of memory us- 
ing only one card slot! 


lightyears 


With technolo racing into the future, serious com- 
puter users need to set their sights beyond ob- 
solescence. Through the use of versatile Sand- 
Star™ Cards and Modules, Maynard has been able 
to engineer hardware to keep pace with tomorrow's 
needs. With Maynard's Disk Drive Systems and 
SandStar'" Cards and Modules, you won't be left 
behind in the race for space. For more details, call 
your dealer or distributor today. 


450 E. Semoran Blvd. 
Casselberry, Florida 32707 


305/331-6402 


NEW! “The Apk 30MB | 
Hard Disk D 


This powerhouse 
comes with 30MB of 
on-line storage using 
PC DOS without any 
special software dri- 
vers. Discover new 
worlds of data effi- 
ciency and versatility. 
Our 30MB system in- 
cludes the Hard Disk 
Controller Card or any 
of the other Sand- 
Star™ Cards with Hard 
Disk Controller Module. 


NEW! “The Gemini" Hard 
Floppy Drive System. 


Now, for the first time, 
add the Gemini to your 
one drive system and 


take full advantage of @ | 


internal Hard Disk 
power along with two 
internal Floppy Drive 
units. The Gemini 
comes with a sleek 
10MB Half-Height Hard 
Disk Drive, a Half- 
Height Floppy Disk 
Drive (DS/DD), and the 
SandStar™ Floppy Drive Controller Card with the Hard 
Di Controller Module. Boost memory capacity 
dramatically while using no more space than a standard 
floppy drive! The Gemini can also be configured with 
either the SandStar™ Hard Disk Controller Card or the 
a Memory Card with the Hard Disk Controller 
odule 


Australian Distributor: Uhr. LU ч Data TA Captain Eon Deve Car 
ику, N 5S » Ws O Ка: ' United Kingdom Distrib- 
tor: СЛ (06 721 20520 West Gonsan Disirfutor түүн Siu К 
Ringstrabe 56 5450 Neun 1 40; vo HE, мул! Tele ЗФ ТБ 
E ELN К All Other European Exporl: Азон) Imir rioni Ar 
tanta, GA [404) 458-4017 Toke 15 4120 CHAMBOECS ATI 
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CLUBS AND NEWSLETTERS 


€ PLEASE RELEASE 

INFO RMATION—The Inter- 
national Association of Com- 
puter Service Managers 
(АСМ) is an association to 
better inform and assist 
second- and third-party 
maintenance companies. The 
group intends to provide a 
larger voice for companies 
in the computer industry 
and influence manufacturers 
to release service informa- 
tion. With a $120 annual in- 
vestment for membership, 
companies receive a month- 
ly newsletter, TecTips, con- 
taining government bids in 
the area and more. For 
details, contact Susan 
Muller, IACSM, Suite 9-519, 
1101 Post Oak Blvd. 
Houston, TX 77056. 


€ SOLELY THE SANYO 
San-PiC, a journal devoted 
exclusively to users of the 
Sanyo MBC-550/555, aims to 
provide a consolidated 
source of information con- 
cerning software compatibili- 
ty, hardware accessories, up- 
dates, applications, reviews, 
and reader contributions. 
The subscription to the bi- 
monthly publication is $12 
for 12 issues. Contact Am- 
brose Barry, 1967 Defiance 
Ave., Las Cruces, NM 88001, 


or call his bulletin-board sys- 


tem at (505) 646-5194. 


© APPLE PIE NEWS: 510 
Users of the Apple PIE and 
PIE Writer word-processing 
programs have formed a 
club that acts as a clearing- 
house for ideas and tech- 
niques to enhance the use 
of the word processors. The 
newsletter is available for 
$IO a year and includes tips 
and modifications. Specify 
whether you have an Apple 
li or lle, а 40- or 80-column 


чы 


board, and your identifica- 
tion numbers, if applicable. 
Contact Monty Lee or Mike 
Weasner, Apple PIE Writers, 
12841 Hawthorne Blvd, POB 
589, Hawthorne, CA 90250. 


e JUGFUL OF NEWS 

The Jefferson State Com- 
puter Users Group (JUG), 
formerly the Jackson 
Amateur Computer Society, 
meets regularly in south- 
western Oregon. Every 
month the group produces 
a tabloid, The JUG Newsletter, 
that prints activities of the 
several special-interest 
groups it sponsors. A sub- 
scription is included in the 
$5 membership fee. The 
Medford FORUM-80, (503) 
535-6883, is available 24 
hours a day. For further 
details, write to the Jefferson 
State Computer Users 
Group, 2355 Camp Baker 
Rd., Medford. OR 97501. 


€ IMAGINE A CLUB FOR 
THE IM-1—Owners of APF 
IM-1 computers seeking in- 
formation and programs can 
subscribe to a newsletter 
produced by the IM-l in a 
Million Club. It contains 
selected articles, news, 
reviews, questions and 
answers, programming hints, 
and more. Members receive 
reduced rates on hardware 
and software. The $20 an- 
nual membership fee in- 
cludes technical assistance 
and all current-year back 
issues, Write to IM-I in a 


CLUBS & NEWSLETTERS isa for 


um for letting BY TE readers know what 


Million Club, POB 54, 
Arrowsmith, IL 61722. 


© EPSON QX-10 IN AUSTIN 
The Austin, Texas, QX-1O 
Users Group meets on the 
second Wednesday of each 
month to provide user and 
technical assistance for 
Epson owners. In addition, it 
distributes public-domain 
programs and. offers mem- 
ber discounts. The monthly 
newsletter, included in the 
$25 annual membership fee, 
contains new-product 
reviews. For details, call 
Doug Jones at (512) 

255-4] 50. 


Ө ATARI IN WEST L.A. 

The West Los Angeles Atari 
Users Group (WLAAUG) 
meets at 7 p.m. on the first 
Wednesday of the month to 
hear speakers, witness 
demonstrations, and discuss 
items of interest to mem- 
bers. The club maintains a 
public-domain software 
library and produces a 
monthly newsletter that con- 
tains graphics, the club's 
bylaws and constitution, 
book reviews, relevant ar- 
ticles, and news. For meeting 
locations and other informa- 
tion, write WLAAUG, POB 
84-396, Los Angeles, CA 
90073. 


Ө COMM'PUTOY CULT IN 

SAN DIEGO—The monthly 

newsletter of the 500-mem- 
ber San Diego Commodore 
User Group, formerly the 


is happening in the microcomputing community. Emphasis is given to elec- 
tronic bulletin- board services, club-sponsored classes, community-help projects, 
field trips, and other activities outside of routine meetings. Of course, we will 
continue to list new clubs, their addresses and contact persons, and other in- 
formation of interest. To list events on schedule, we must receive your infor- 
mation at least four months in advance. Send information to BYTE, Clubs 
& Newsletters, РОВ 372. Hancock, NH 03449. 


san Diego PET User Group. 
is called Comm putoy Cult. The 
group meets at 7 p.m. on 
the third Thursday of each 
month. An extensive library 
is maintained for the 64, 
VIC-20, and PET. Exchanges 
of library materials and 
newsletters are welcome. For 
details, contact Jane Camp- 
bell, POB 86531, San Diego. 
CA 92138-6531, (619) 
277-7214. | 


Ө TOO YOUNG FOR DUES 
The Sanyo Users Group of 
Central Ohio formed recent- 
ly for users of the MS-DOS 
550/555 and the CP/M 1000/ 
1050/1100/1150 series micro- 
computers. Monthly meet- 
ings begin at 9 a.m. on the 
last Saturday of the month 
at the Public Library (96 
Grant St., Columbus, OH). 
The costs of producing a 
monthly newsletter are cur- 
rently covered by contribu- 
tions; dues are being 


'established. Interested per- 


sons can contact Arnie 
Skurow, Sanyo Users of Cen- 
tral Ohio, 5760 Crawford Dr., 
Columbus, OH 43229, (614) 
846-3330. 


© DATA WORTH ITS 
WEIGHT—GOLDATA news, a 
newsletter for users of 
GOLDATAbase, features ar- 
ticles on software enhance- 
ments, user interviews, user 
group meetings, and up- 
dates. For a free copy, con- 
tact GOLDATAnews, clo 
Goldata Computer Services 
Inc., 2 Bryn Mawr Ave, Bryn 
Mawr, PA 19010. 


© SANYO CLUB FORMS IN 
BAY AREA—The Sanyo PC 
Computer Club (SPCCC) 
meets at 7 p.m. on the first 
Wednesday of the month at 
(continued) 
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ALL SALES SUBJEC TO HE TERMS OF OUR 90 DAY LIMI ED WARRAN Y. FREE COPY UPON REQUEST. 


64K S100 STATIC RAM 
51090900 cece 


NEW! 


LOW POWER! 
RAM OR EPROM! 


BLANK PC BOARD 
| WITH DOCUMENTATION 


Е FEATURES: 
SUPPORT ICs + CAPS + Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 
$17.50 * Fully supports IEEE 696 24 BIT Extended 
| o S i imately 500 MA 
* 64 raws only approximately З 
FULL SOCKET SET x 200 NS RAMs are standard. (TOSHIBA makes 
$14.50 TMM 20168 as last as 100 NS. FOR YOUR HIGH 
EED APPLICATIONS.) 
FULLY SUPPORTS THE , SUPPORTS PHANTOM (BOTH LOWER 32K 
NEW IEEE 696 S100 AND ENTIRE BOARD). 
STANDARD 
(AS PROPOSED) 
FOR 56K KIT $185 


x 2716 EPROMs may be Installed In any oftop48K. 
* Any of the top ВК (E000 Н AND ABOVE) may 
be disabled to provide windows to eliminate 
any possible conflicts with your system monitor, 
Perleci lor amalleyvibma since BOTH RAM nd 
* Perfect for small systems since an 
ASSEMBLED AND EPROM may pr В on the same board. 
TESTED ADD $50 
256K S-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE "LIGHT-SPEED-100" BECAUSEIT OFFERS 


* BOARD may be partially populated as 56K. 


AN ASTOUNDING INCRE ASE IN YOUR COMPUTER'S PERFORMANCE 


WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 


FEATURES: 

* 256K on board, using + 5V 64K 
DRAMS. 
Uses new Intel 8203-1 LSI Memory 
Controller. 
Requires only 4 Dip Switch 
Selectable 1/0 Ports. 


Up to 8 LS-100 boards can be run 
together for 2 Meg. of On Line Solid 
State Disk Storage. 

Provisions for Battery back-up. 
Software to mate the LS-100 to your 
CP/M’ 2.2 DOS is supplied. 

The LS-100 provides an increase In 
speed of up to 7 to 10 times on Disk 
Intensive Software. 

Compare our price! You could pay 
up to 3 times: as much for similar 
boards. 


$3190 


8LS-100 (FULL 256K KIT) 


BLANK PCB 
(WITH CP/M* 2.2 
PATCHES AND INSTALL 
PROGRAM ON DISKETTE) 


56995 


THE NEW ZRT-80 
CRT TERMINAL BOARD! 


A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TOMAKEA 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR 
WITH A MODEM FOR USEWITHANY OF THE PHONE-LINE COMPUTER 
SERVICES. = بس‎ 
FEATURES: 

* Uses a 280А and 6845 CAT 
Controller for powertul video 
capabilities. 

RS232 at 16 BAUD Rates from 75 
to 19,200. 

24 x 80 standard format (60 Hz). 
Optional formats from 24 x BO 


mas. „т 
uu ota 


(50 Hz) to 64 lines x 96 characters 

(60 Hz). ў 

Higher density formats require up to W 

3 additional 2K x 8 6116 RAMS. Bn" 

Uses N.S. INS 8250 BAUD Rate 

Gen. and USART combo IC. 

3 Terminal Emulation Modes which 

are Dip Switch selectable. These 

include the LSI-ADM3A, the Heath 

H-19, and the Beehive. 

Composite or Split Video. 

Any polarity of video or sync. 

Inverse Video Capability. 

Small Size: 6.5 x 9 inches. 

Upper & lower case with descenders. 

* 7x9 Character Matrix. 

* Requires Par. ASCII keyboard. 
SOURCE DISK! $4 2 095 (COMPLETE KIT, 

(CP/M COMPATIBLE) # ZRT-80 2K VIDEO RAM) 


Digital Research Computers 


Р.О. BOX 461565 * GARLAND, TEXAS 75046 • (214) 225-2309 


BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 


55995 


SOURCE DISKETTE - ADD $10 
SET OF 2 CRYSTALS - ADD $7.50 


WITH 8 IN. 


TERMS: Add $3.00 postage. We pay balance. Orders under 
$15 add 75€ handling. No C.O.D. Weaccept Visa and Master- 
Card. Texas Res. add 5% Tax. Foreign orders (except Canada) 
add 2096 P & H. Orders over $50 add 85€ for insurance. 
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Runs on 8080 or Z80 S100 machines. 


CLUBS & NEWSLETTERS 


Fashion Island in San Mateo, 
California. Members or sub- 
scribers to the Sanyo-PC- 
Hackers Newsletter (International) 
can keep up on the latest 
news about the 550 series 
of MS-DOS computers. A 
library of public-domain 
disks is maintained by the 
club and a bulletin-board 
service is in the works. In 
return for contribution of an 
article or program for pub- 
lication, you can receive a 
library disk of your choice. 
The $15 annual fee includes 
access to the BBS, group- 
purchase discounts, and the 
newsletter. For details, con- 
tact the Sanyo PC Computer 
Club, 12155 Edgecliff, Los 
Altos, CA 94022. 


€ GEORGIA GENERAL 

The Atlanta Computer Soci- 
ety (ACS) of Georgia wel- 
comes people who share an 
interest in personal com- 
puter applications. ACS 
meetings begin at 7:30 p.m. 
on the last Wednesday of 
each month and offer pro- 
grams of general interest. 
Several special-interest 
groups (SIGs) conduct 
separate meetings; many 
offer services that include 
public-domain program 
libraries. ACS currently 
houses SIGs for 8080-Z80- 
CP/M, 68xx, Atari, Apple, 
Timex/Sinclair, Epson, and 
robotics. A newsletter is pro- 
duced monthly, and the BBS 
is available 24 hours a day 
at (404) 636-6130. For infor- 
mation, contact the Atlanta 
Computer Society, POB 
888771. Atlanta, GA 303 56, 
(404) 435-967]. 


© SOLE SUPPORT FOR 
DATAMAC—The Datamac 
Computer Users Group 
seeks Datamac owners to 
interchange. public-domain 
software, programming and 
repair tips, and sources of 
parts for the Datamac com- 
puter. For details, contact 
Jack Hall. POB 1179, Angels 
Camp. CA 95222. 


© EASTER SEALS AT WORK 
Computer-Disability News is a 
computer resource newslet- 
ter for people with disabili- 
ties. Produced quarterly by 
The National Easter Seal 
Societys Committee on Per- 
sonal Computers and Dis- 
abilities, it contains informa- 
tion about job opportunities, 
technology, and publica- 
tions. It also acts as a clear- 
inghouse for people with 
disabilities who want to use 
computers. Subscriptions are 
free. Write to J. Minton, 
Computer-Disability News, clo 
The National Easter Seal 
Society, 2023 West Ogden 
Ave., Chicago, IL 60612. 


Ө FREE FOR ALL LOTUS 
USERS—All users of Lotus 
1-2-3 and other integrated 
software are welcome to 
join the Lotus 1,2,3 Federal 
Users Group. Because the 
group is almost entirely 
composed of government 
employees, the applications 
are geared toward such 
needs as networking govern- 
ment users of sophisticated 
microcomputer software. 
Monthly general meetings 
also house three special- 
interest groups—advanced 
users, federal applications, 
and training—that meet 
separately. For further 
details, contact Cathy 
Robertson, D:C:H:C, 
BXR-1310, Washington, DC 
20224, (202) 756-7453. 


Ө BBS IN CONNECTICUT 
The Switchboard Net-Works 
is a 300-bit-per-second 
bulletin-board service 
operating 24 hours a day on 
a Franklin Ace computer. 
Apple users can likewise 
benefit from the user- 
supported utilities down- 
loadable from the board by 
dialing (203) 669-3456. 
Users can also use the 
board as a problem-solving 
forum. Donations are ac- 
cepted. Contact Tim Sipples, 
70 Glenwood Rd., Clinton, 
CT 064173, (203) 669-9056. Ш 


WE DRESSED OUR 
UNIX" SOFTWARE FOR 
YOUR IBM PC/XT 


Try it Risk FREE — the first AT&T-licensed UNIX 


: ` Lean and Clean... 
implementation for the IBM PC/XT. Shipping since 192К RAM, 2.5 Mbytes on disk. Proven reliability. 
August 1985, Venix/86 is the popular choice among Agolicati 
, | | pplications... 
knowledgeable UNIX users and developers. Here's why: ' 
| ^ Networking, word processors, database managers, 
Multi-User Capability... E 1 spreadsheets, menu interfaces. 
Share the same PC, disk, and printer with up to | One Source with Unisource... 
I Qi » " х T 
thras EI -— УШ car BE and arm. ^er NT T Unisource is the leading publisher and devel- 
Mni Tasting, se | tL OON oper of UNIX software for the IBM PC/XT 
Edit a file, print a report, run a spelling check, Fus dis adt and compatibles, DEC Professional 350, 
format a diskette...all at the same time. ` LA. Ls i - Rainbow, Micro-11, PDP-11, УАХ series, 
Berkeley Enhancements... © d à " 1 Бу, and NCR computers. All our packages are 
Including vi, termcap, more and the c shell. DOM UR Xn Up , fully documented and supported by our 
Real-Time Extensions OE Fo ak qu oW 800 user hotline. Call for a complete 
"ns am TERET? і information kit ог to arrange your 30-day 
With semaphores, raw and asynchronous I/O, Ё Risk FREE Trial of Venix/86. Unisource 
priority, shared data, I/O page addressing. € SANE DA NI Ў Software Corp Department 4109 
Quad-Screen Windowing... P n я du) y am | 71 Bent St., Cambridge, MA 02141. 
Featuring four unique and powerful windows. Ща Telex 92-1401 /COMPUMART CAM 
MS-DOS Partitioning... CUM ee mS а CALL 617-491-1264 
Keep your DOS files and programs! И Hi s D ڪڪ‎ 
ы i | | | : 2 | 
| | РИА Getting UNIX Software 
* UNIX is a trademark of AT&T Technologies, Inc. | ‘ | . 
Venix/86 implementation by VenturCom, Inc. rs ] г Down to Business 
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You can't buyan IBM PC with 


Here are five important measurements to help you make 


IBM forces you to choose: 

Buy a monochrome card and 
monitor for high-resolution text. 
(Essential for word processing 
and spreadsheets.) 

Or buy a color card and 
>olor monitor for graphics. (Lotus™ 
1-2-3,™ for example, uses lots 
of graphics, as well as text.) 

You can invest in both; you can 
sacrifice one or the other; you can 
settle for a non-standard 
compromise. 

Or you can buy Paradise. 

Here's how we've measurably 
eased your job of choosing the best 
video display (saving you a lot of 
money in the process). 


1. Measure video 


functions. 
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the best choice: 


So can the Paradise Modular 
Graphics Card. 

But that’s where the similarity 
ends. When you use color/graphics 
software with the Paradise Modular 
Graphics Card and a monochrome 


monitor, it translates those colors into 


a true 16-shade gray scale. With full 
screen display, flicker-free scrolling 
and clear, crisp character sets (like 
those of IBM) in all modes. 


Naturally, the best video card fits 


either the IBM PC or XT, and works 
with any monitor you choose: IBM 
monochrome (or equivalent), 

RGB or composite video. 


Measure 
"software 
compatibility. 


| MICROSOFT 
WORD 


Manyvideo cards pe work with 
specially modified so . The 
Paradise Modular Graphics Card 
runs popular off-the-shelf color/ 

aphics software on your choice 
of monitors. Unmodified. 


Most cards that offer graphics on 
a monochrome monitor force you to 


sacrifice off-the-shelf software 
compatibility. 

Paradise doesn't want you to 
compromise. 

Of course the Paradise Modular 
Graphics Card runs Lotus 1-2-3 
graphics on an IBM monochrome 
monitor, 

But it also runs almost all 
unmodified off-the-shelf color/ 
graphics software. 

Like PFS®:GRAPH, SuperCalc$? 
Flight Simulator® and Symphony™ 

No wires. No tricks. 

A menu-driven software system— 
with a user interface much like that of 


| Lotus 1-2-3—lets you take advantage 


of all the Paradise Modular Graphics 
Card's features. 


2. Measure slot 
utilization. 


| WN 


Unlike other video cards, the . 
Paradise Modular Graphics Card 
ves you additional rang 
| in a single siot. This 
— the only card you'll ever 

need. 


You need to worry about slots for 
future expansion. Since you must use 


out choosing a video card. 


| aslotfor video support, why not pack 
it with more functions? 

The Paradise Modular Graphics 
Card puts color and monochrome 
video support plus your choice ofthe 
most commonly requested 
enhancements into one slot. 

Enhancements like extra memory, 
clock calendar, floppy disk controller, 
parallel, serial or game ports. 

Leaving you measurably more 
room to expand. 


Unlike other multifunction cards, 
the Paradise Modular Graphics 
Card lets you choose the options 
you need, now or later. 


You select the features you want, . 
when you want them— no more, no 
less. So you pay only for what you 
need. 

Choose one module from list A, 
one from list B, or one from each list. 
The Paradise Modular Graphics Card 
fits in a single PC or XT slot, even with 
doth modules attached. And without 
mposing on adjacent slots. 


| Value: the ratio of performance 


5 Measure 
*value. 


to price. No matter how you 
eme the Paradise Modular 
Graphics Card, you get more 
performance for your money, and 
more performance for your slot. 


You'd have to combine several 
other cards to even approach the 
Paradise Modular Graphics Card's 
functionality. 

Obviously, that would take up 
several slots in your PC. 

It would also cost you a lot more 
money. | 
And if you review measurements 

one through four in this ad, you'll 
realize that no other card—or 
combination of cards— can give you 


Go to the IBM dealer nearest you 
or call us toll-free. 
Within CA: 
800-822-2020 (Dept. 120 ) 


better PC performance. | Outside CA: 
What about reliability? | 800-527-7977 (Dept. 120) 
Guaranteed by a one year 150 North Hill Drive, Brisbane, CA 94005 
warranty. ! (415) 468-6000 


See us at COMNNDER "/Fall '84 


Booth H-8324 
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BOOK REVIEW:S 


MODULA-2 FOR PASCAL 


New York: 1984 
[51 pages, $16.95 


PROGRAMMERS WDR 
Richard Gleaves MC iS nek i ЖК ҮМ 
Springer-Verlag A SC ER VIDETE 


DATA COMPRESSION: 
TECHNIQUES AND AP- 
PLICATIONS, HARDWARE 
AND SOFTWARE 
CONSIDERATIONS 
Gilbert Held 

John Wiley & Sons 

New York: 1983 

144 pages, $30.95 


THE HANDBOOK OF 
MICROCOMPUTER 
INTERFACING 

Steve Leibson 

Tab Books 

Blue Ridge Summit. 
PA: 1983 

272 pages, $14.95 


THE PROGRAMMER'S 
GUIDE TO LDOS/TRSDOS 
VERSION 6 

Roy Soltoff 

Misosys Inc. 

Sterling, VA: 1983 

208 pages, $20 


MODULA-2 FOR PASCAL PROGRAMMERS 
Reviewed by David D. Clark 


odula-2 for Pascal Programmers is an introduction to 

Niklaus Wirth's newest language and builds upon 
knowledge and skills already acquired by Pascal program- 
mers. The audience for the book is well defined in the 
title and in the material presented. It dispenses with at- 
tempts to teach proper programming practices that might 
be helpful for a beginner but distracting to an experienced 
programmer. By drawing upon this assumed base of 
previous experience, Richard Gleaves is free to concen- 
trate on differences from Pascal and features new to 
Modula-2. A treatment of this type will let the working 
programmer "come up to speed" quickly in this new 
language. 


ILLUSTRATED BY STEVEN SALERNO 
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While a student at the 
University of California at 
ean Diego (UCSD), Mr. 
Gleaves worked on the 
‚ UCSD Pascal project, writ- 

E» ing some of the software. 
| Û He later joined SofTech 
| Microsystems and con- 
tinued work on the p-Sys- 
tem. He now works at Voli- 
tion Systems (Del Mar, 
California), a software com- 
pany that has written a 
“4 Modula-2 system for micro- 
j computers. Volition's imple- 
| mentation is derived from 
Я the Apple Pascal version of 
Hi the UCSD p-System and is 
iam available for several pro- 

"AM cessors and operating sys- 
' Mî tems. Modula-2 for Pascal Pro- 
grammers is an extrapolation 
and generalization of the 
user manual for Volition's 
version of Modula-2; as 
such, it is a description 
+ based on a working micro- 
computer installation of the 
language. Mr. Gleaves 
] writes with the authority of 
a designer and experienced 

i user of an actual implemen- 
tation of the language. He writes also with great clarity. 

The book is divided into three nearly equal parts, the 
first of which describes the Modula-2 concepts that will 
be new to a Pascal programmer. The most fundamental 
of these is the module, the basic compilation unit of 
Modula-2. Several chapters discuss the various types of 
modules (local modules, separately compiled modules, 
and program modules). Another chapter is devoted to the 
module library, a crucial part of any Modula-2 program- 
ming environment. Other chapters cover new facilities for 
low-level programming, concurrent programming, and pro- 
cedure variables. 

The second main section of the text discusses the dif- 
ferences between Modula-2 and its predecessor, Pascal. 
These include changes in the interpretation of basic tex- 
tual units of programs, such as identifiers, symbols, and 
(continued) 
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SUB-MINIATURE | 
D TYPE CONNECTOR 


sn 


SOLDER TYPE SUG MINIATURE 
CONNECTORS USED FOR 
COMPUTER HOOK UPS 

DB- 15 PLUG 
08.15 SOCKET 
DB-15 HOOD 
D8.25 PLUG 
DB- 2 SOCKET 


KEY ASSEMBLY| 7 CONDUCTOR | 
EUIS RIBBON CABLE 


CONTAINS 5 SINGLE -POLE 
NORMAL LY OPEN SWITCHES 
MEASURES 34 LONG 


SPECTRA-STRIP RED MARKER 
STRIP 28 GÀ STRANDED WIRE 
$5.00 PER ROLL (100 FT.) 


13 VDC RELAY 


CONTACT SPNC 
10 АМР @ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT 
COIL: 13 VOC 550 OHMS 
SPECIAL $1.00 EACH 


EACH 
CONTAINS 6 SINGLE-POLE 
NORMALLY OPEN SWITCHES 
MEASURES 4's” LONG. 


CONNECTOR Îz. CRYSTAL 
SOLDER STYLE CASE STYLE HCXY/U 
ient E 


DATA CABLES 


156 CONTACT SPACING 
$2.00 EACH IO FOR $18 00 


120V INDICATOR 5 STATION 
— INTERLOCKING 


NEON INDICATOR MADE BY ALPS. 
RATED 120 V 1/3 W 3 - 2PDT AND 
MOUNTS IN $/16" HOLE 2 - 6POT 
75€ E "D LENS j SWITCHES ON FULLY 
10 FOR $7 00 INTERLOCKING ASSEMBLY. 
100 FOR $65 00 3%” BETWEEN 
MOUNTING CENTERS. 
$2.50 EACH 


5 STATION 
NON-INTERLOCKING 


SAME AS ABOVE. EXCEPT 
EACH SWITCH OPERATES 
INDEPENDENTLY. 
$2.50 EACH 


005 5. VERMOMT » P.O.BOX 20406 -LOS ANGELES, CA 90006 


TOLL FREE ORDERS «1-800-826-5432 
(IN CALIFORNIA: 1-800-258-6665) 
AK, МІ, OR INFORMATION » (213) 360-8000 
Ф QUANTITIES LIMITE D @ FOREIGN ORDERS 
& NIME ORDER 11000 INCLUDE SUFFICIENT — m- 


B USA 1250 SHIPPING нм 1 
"OCOD' ө caur RES лор ьт "ш 


SEED. An independent 
continuous data recording unit. 
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BOOK REVIEWS 


comments; alterations to the syntax of constant, data-type, 
and variable declarations; and the proper formation of 
expressions, statements, and procedures. This section of 
the book also deals with some features of the language 
that don't really qualify as new concepts. For example, all 
of the structured control statements of Pascal are present 
in Modula-2, but in slightly altered form. Often the changes 
are small, but you have to learn them in order to write 
correct programs. There are also new structured state- 
ments like RETURN and the LOOP/EXIT construct. In ad- 
dition, this section covers new standard procedures 
(FLOAT and VAL, for example) and other new parts of the 
language, including open-array parameters, cardinal 
numbers, set constants, and relaxed rules for the order 
of declaration of objects. Another important topic is the 
group of revised rules for type compatibility in assignment 
statements and expressions. The subjects covered in this 
section are basically extensions of Pascal, things you've 
always wanted but couldn't have. Some of the differences 
are trivial, others have profound effects, but all are 
presented clearly and thoroughly. 

Part three of the book discusses utility modules, facilities 
expected to be provided with each implementation of the 
language on a particular computer. Since the language 
definition does not provide explicitly for I/O (input/out- 
put), file handling, storage management, and other func- 
tions, modules containing the required routines are in- 
cluded with each implementation. Some chapters describe 
the facilities for standard I/O, like reading and writing 
characters, strings, and text. Mr. Gleaves describes 
modules to perform storage allocation, subprogram calls, 
format conversions, and mathematical functions. These are 
not the same modules Wirth discusses in Programming in 
Modula-2 (New York: Springer Verlag, 1982), but they are 
more applicable to a microcomputer environment. The 
definition module for each is presented after a discussion 
of the function of each of the procedures. In many cases 
the discussions are short for obvious reasons. For exam- 
ple, just about everyone can figure out how to use the 
cos procedure to take a cosine However, the construc- 
tion of an interrupt-driven serial-port driver requires, and 
is given, a more detailed treatment. 

Several appendixes follow the main text—a glossary. syn- 
tax diagrams, a list of standard identifiers, and a list of 
reserved words and symbols. The index also appears to 
be very complete. 

One of the best things about Modula-2 for Pascal Program- 
mers is that each important language feature is illustrated 
with at least one example of correct usage. These ex- 
amples are often trivial, but it is refreshing to be shown 
explicitly how the language works rather than having to 
ferret out the information from obscure references scat- 
tered throughout the text. Aside from the profuse ex- 
amples, Mr. Gleaves provides notes and warnings at many 


| locations, pointing out not-so-obvious features of the 


operation of the language. 
If pressed to find something annoying about the book, 


BOOK REVIEWS 


І would mention the listings. I hate to try to read a book 
in which all characters are equally spaced, but it is just 
as unpleasant to read listings of computer programs that 
are spaced proportionally. I know this is just a matter of 
personal taste, but the equal spacing of letters provides 
textual markers that line up vertically in a listing, making 
some structural features of the program easier to see. Pro- 
portional spacing can destroy that vertical format. For- 
tunately, care has been taken to preserve such markers 
in this text. For example, formal parameters for groups 
of procedures and comments for variable declarations are 
lined up vertically. 

Mr. Gleaves makes a presentation that is clear and com- 
plete. Lots of concrete examples demonstrate the lan- 
guage facilities. Subtle technicalities and potential hazards 
are plainly pointed out in numerous notes and warnings. 
Facilities not an actual part of the language but expected 
to be available in any Modula-2 environment are also de- 
scribed. 

Although І received an early proof of the book їо review, 
all typographical errors had already been eliminated. This 
may be characteristic of careful work by Springer-Verlag 
editors. For an experienced Pascal programmer, this single 
volume can serve as an introduction to the similar but ex- 
tended facilities of Modula-2. 


DATA COMPRESSION: TECHNIQUES AND APPLICATIONS, 
HARDWARE AND SOFTWARE CONSIDERATIONS 
Reviewed by Michael O'Neill 


udging by the several articles that BYTE has published 

on the subject, data compression is a topic of interest 
to users of personal computers. Part of this interest is in- 
tellectual, but I imagine that the major reason for concern 
with data-compression methods is practical. This practical 
interest can be attributed to two of the Laws of Universal 
Privation: You never have enough memory, and You never 
have a data channel that's fast enough. 

Data Compression addresses the practical aspects of this 
subject. "The goal of this book,” the author writes, "is to 
provide readers with an intimate awareness of practical 
and easy-to-implement data-compression techniques.” 
Gilbert Held deals solely with the compression of digital 
data, primarily text or numeric data stored as characters 
(rather than, for example, as binary numbers). Held con- 
centrates on applications to communications, but most 
of the techniques can be applied to storage reduction as 
well. True to his word, Mr. Held focuses on the nuts-and- 
bolts aspects of data compression. 

Chapter I introduces basic definitions and areas of ap- 
plication. It also has a section giving you the data and for- 
mulas necessary to determine information-transfer rates 
for various types of commonly used data channels. 

In chapter 2, the author presents methods of compres- 
sion. There are methods that suppress repetitions of char- 

(continued) 


High performance to cost ratio... 
Programming Chips? 


Projects develop profitably with development hardware /software from GTEK. 


MODEL TUBE. .. eee ee ee 
(with RS232 option) . . $1099. 
MODEL 7956 (stand alone) $ 879. 
GTEK's outstanding Gang Pro- 
grammer with intelligent 
algorithm can copy 8 EPROMS at 
a time! This unit is used in a pro- 
duction environment when pro- 
amming a large number of chipa 
is required. It will program e 
popular chips on the market 
through the 27512 EPROMS. It 


MODEL 7228 - $549 


This model has all the features 
of Model 7128, plus Intelligent 
Programming Algorithims. It 
вир rta the newest devices 

abla ete = 512Kbits; pro- 
سمس‎ 6x as fast as standard 
algorithims. Programs the 2764 in 
one minute! Supports Intel 2764A 
& 27128A chips. Supporta 
Tektronics, Intel, Motorola and 
other formats. 


also supports the Intel 2764A & 
21128A chips. It will also program 
single chip processors. 


EPROM & PAL 


PROGRAMMERS 


— These features are standard from GTEK— 
Campatihle with all RS232 serial interface parts * Auto select baud rate • With ar without hand 
shaking * Bidirectional Xon/Xoff e CTSDTR supporta • Read pin compatible ROMS • Noper- 
sanatity modules * Intel, Motarola, MCS86 Hex formata ® Split facility for 16 bit data paths * 
Rend, program, formatted list cammands * Interrupt driven — and verify real tirne while 
sending data * Program singe byte, block, ar whole EPROM • Intelligent diagnostics discern bad 
and/or erasable EPROM * Verify erasure and compare commands * Busy light e Complete with 
Textoal zero insertion farce aocket and integral 120 VAC power (240 VAC/50Hz availahle) * 


MODEL 7324 - $1199 
This unit м а built-in vom. 
The Model 7324 programs all 
MMI. National and "I 20 and 24 
pin PALs. Has non-volatile 
memory. It operates stand alone 
or via RS232. 


MODEL 7316 Pal Pr 
Programs Series 20 PALs. ALa. Built. -in PALASM compiler. 


DEVICES SUPPORTED 


by GTEK's EPROM Programmers 
NMOS CMOS EEPROM ` MPU'S 


2758 2764A 2508 68764 27C16 5213 I2816A 8748 8741H 
2716 27128 2516 8755 27C16H 5213H 12817A  8748H 8744 

2732  27128A 2532 5133 27C32H 52B13 8749H 8751 

2732A 27256 2564 5143 27C64 X2816 8741 68705 
2764 27512 68766 27C256 48016 8742H 


UTILITY PACKAGES 


GTEK's PGX Utility Packages will allow you to -— a range of addresses to 
send to the programmer, verify erasure and/or set the EPROM type. The PGX Utili- 
ty Package includes GHEX, a utility used to generate an Intel EX file. 

PALX Utility Package — for use with EK'a Pal Programmers — allows 
transfer of PALASM® source file or ASCII HEX object code file. 

Both utility packages are available for CPM,? MSDOS,* PCDOS,? ISIS® and 
TRSDOS? operating systems. Call for pricing. 


AVOCET CROSS ASSEMBLERS 


These assemblers are available to handle the8748, 8751, 28, 6502, 68X and other 
mi ocessors. They are available for СРМ and MSDOS computers, When order- 


MODEL 7128 - $429 
This model has the hi t 
performance-to-price-ratia of any 
unit. This is G 'a most popular 
unit/ It supports the newest 
devices available through 
256Kbits. 


NMOS 


ing, specify processor and computer types. 

Model 7128-L1, L2,L2A............ XASM (for MSDOS) .......... $250. 
А галаа Te (ОЕМ РЕ 3229. U/V Eraser DE-4 . .... .,.,...$ 80. 
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acters: null suppression, bit mapping. and run-length en- 
coding. Half-byte packing compresses blocks consisting 
of only one type of character—for example, numeric. And 
there are techniques that replace frequently occurring 
characters or groups of characters with short codes: 
diatomic encoding, pattern substitution, and statistical en- 
coding (Huffman and modified Huffman codes). Mr. Held 
also describes the method of relative encoding, used 
When successive data items vary only slightly. In this 
method, you encode the differences between one item 
and the next; if these differences are sufficiently small, 
compression results. 

All data-compression methods require that the data to 
be compressed have the proper characteristics. Chapter 
3 deals with this important aspect of the design of com- 
pression systems. The author describes a FORTRAN pro- 
gram (a complete listing is included) that will provide the 
statistical information necessary to choose which form of 
compression is appropriate for a given type of data file. 
Even if you choose not to use the author's program, he 
gives enough information to enable you to design one 
suitable to your needs. 

In the final chapter, Mr. Held deals with problems in- 
volved in linking data-compression routines to other soft- 
ware in order to build a working system. He treats such 
matters as routine placement and timing considerations. 

| have two complaints about this book: first, it is not com- 
prehensive; second, the author is repetitious. 

As to the first complaint, the author does not mention 
Karlgren's method (similar to, but more powerful than, half- 
byte coding). and his treatment of adaptive compression 
is sketchy. | would like to have seen some material on spe- 
cialized methods, such as differential compression, as ap- 
plied to reduction of storage requirements. 

As to the second complaint, the expositions frequently 
are repetitious. This is most obvious in Mr. Held's discus- 
sion of Huffman coding; not only does he explain twice 
how to construct a Huffman code, but figure 2.29 is in- 
cluded in figure 2.30 and could have been eliminated with 
no loss of clarity. It's appropriate that a book on data com- 
pression is slim, and it's ironic that it is redundant. Con- 
sidering the high price of this book. I feel that the 
gratuitous repetition ought to have been replaced with 
new information. 

Data Compression is detailed and wide-ranging, although 
not comprehensive. The book should be of interest to you 
if you are seriously involved with data communications 
and have a need to know, in detail, about practical data- 
compression schemes. 
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explaining the practical workings. For example, why is it 
so difficult to connect two devices using an RS-232C con- 
nection? Many books written about interfacing tell you 
about the RS-232C standard interface conceptually, but 
they ignore the problems encountered when using it. 

| am happy to report that Steve Leibson's The Handbook 
of Microcomputer Interfacing does not shortchange the reader. 
Based on a series of six articles that appeared in BYTE 
in 1982, this book does indeed answer the preceding 
question about RS-232C connection, as well as many more 
about interfacing. It is clear that the author feels at home 
with this subject. In the introduction to the book he writes, 
"Welcome to the world of microcomputer interfacing! It 
is a place full of mysteries much like a computerized 
Adventure game. ... This book is a set of guidelines on 
how to play the Interfacing game" Throughout the book 
Mr. Leibson mixes facts, history of technology. and opin- 
ion into an easy-to-read introduction to this field. 

The first chapter, "Bits, Bytes and Buses,” serves as a 
preface for the hardware novice. It presents clearly and 
simply the basic concepts of Boolean mathematics, gates, 
flip-flops, computer number systems, and buses. Chapter 
| also includes a complete explanation of the ASCII 
(American Standard Code for Information Interchange) 
code. The author covers each ASCII control code in a short 
paragraph, lifting the veil on a somewhat cryptic subject. 

In chapter 2, titled "Component-Level Buses,” Mr. Leib- 
son discusses the first port of access to the microproces- 
sor. All data flows into or out of the microprocessor over 
its component-level bus. The chapter starts by defining the 
parts of a generic microprocessor bus, which is composed 
of address, data, and control buses. The author then pro- 
gresses to specific microprocessor buses; the 6800, 8080, 
780, 8086, 78000, and 68000 microprocessors are 
covered in depth. The read and write cycles of each bus 
are detailed, and special features of each microprocessor 
bus are described. Throughout this chapter, Mr. Leibson 
specifically calls attention to aspects he feels are par- 
ticularly interesting. rather than simply reciting "the way 
things work.’ 

Backplane buses are described in chapter 3. Several of 
the better-known buses are covered, including the STD, 
S-100, Multibus, and IBM Personal Computer bus. | did 
not findthe same level of description in this chapter, which 
is more like a handbook of the various buses; the inter- 
esting and readable prose found in the rest of the book 
is missing. However, the material is still handled well tech- 
nically. Some humor did find its way into the chapter: Did 
you ever hear about the "MOTEL; circuit? 

Chapter 4 is the first to cover an actual interface, the 
parallel type. The author classifies parallel interfaces into 
zero-, one-, two-, and three-wire handshakes. | have seen 
several of these types before, but the classifications 
seemed new to me, and | found it easier to sort things 
out thinking of parallel interfaces in this manner. Simple 
latched outputs are an example of a zero-wire handshake 

(continued) 
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interface, while the IEEE-488 (HPIB) is an example of a 
three-wire handshake interface. The author details another 
well-known parallel interface, the Centronics. 

The last part of chapter 4 covers integrated circuits (ICs) 
used to implement parallel interfaces and how these ICs 
are applied. Many ofthe illustrations are apparently taken 
from manufacturer data sheets. | found this to be quite 
unusual for an interfacing book; the "real world" details 
are usually left as an exercise for the reader. The approach 
used in this chapter sets the tone for the rest of the book. 

Mr. Leibson tackles serial interfaces in chapter 5. He 
starts out by showing how Morse code and telegraphy 
evolved into today's computerized serial interface, then 
he follows with descriptions of simplex, half-duplex, and 
full-duplex connections. and synchronous and asynchron- 
ous communications. 

When discussing serial-interfacing standards, Mr. Leib- 
son pays special attention to RS-232C. He has tried very 
hard to give the reader a personal perspective on this, 
the most pervasive of the interfacing standards, and he 
describes the "basic eight" signals in the RS-232C stan- 
dard. As in the previous chapter, a substantial part of 
chapter 5 is devoted to the ICs used to implement a serial 
interface, including level translators, receiver/transmitters, 
and baud-rate generators. 

Chapter 6 covers analog interfacing, both digital-to- 
analog (D/A) and analog-to-digital (A/D). This chapter in- 
cludes a smattering of operational amplifier theory and 
the only math in the book. Many pages are used to 
describe resistor ladders and how they are used to con- 
vert digital signals to analog voltages. Various A/D con- 
version techniques are illustrated, but the author unfor- 
tunately does not mention any real devices as examples, 
as he did in the previous two chapters. 

A unique concept, interfacing to time, is discussed in 
chapter 7. The author covers both interval timers and time- 
of-day clock circuits and provides some actual IC descrip- 
tions, which makes the chapter seem less esoteric. 

Chapters 8 and 9 are not about specific interfaces but 
about the interfacing techniques of interrupts and direct 
memory access (DMA). In the chapter on interrupts, the 
author discusses the subject generally. He then returns 
to four of the microprocessors described in chapter 2 to 
discuss their interrupt capabilities. The chapter on DMA 
is quite short, апа was left feeling that there is probably 
a lot more to be said on the subject. 

The Handbook of Microcomputer Interfacing is an excellent in- 
troduction to microcomputer hardware. It is easy to read, 
yet it contains a wealth of information needed by anyone 
working closely with microcomputers. The book seems 
to be targeted at hobbyists, technicians, engineers, and 
scientists. 

If you have been a victim of books that promise a lot 
and deliver even more, but most of it over your head, this 
is the one you need for interfacing microcomputers with 
other devices. 


(continued) 


LOMAS DATA PRODUCTS INVITES YOU TO: 


SHARE THE THUNDER. 


The S100-PC-T M offers the 

following standard features: 

[] High performance THUNDER186 8Mhz 
80186 processor 

O 512K bytes of RAM (expandable to 1Mbyte) 

O 4 serial ports to support up to four users 

[ 

[] 


MU 


3 Centronics compatible parallel ports 
Concurrent DOS operating system | 
allows execution of both CP/M-86 and 4 
MS-DOS (PC-DOS) programs 
O 54" IBM-PC compatible floppy drive 
Г1 40 Mbyte high performance Winchester drive ^ | 
O Attractive 10 slot desktop enclosure ХЕ. amm 


In addition, a number of options are available including: 
larger Winchester drives, more user ports, 80286 proces- 
sor, graphics support and additional operating systems 
(MS-DOS and СР/М-86). 


5100 BUS boards products & support 
for the system integrator... 


All of LDP boards are fully tested to exacting standards 
and carry a one year warranty. We specialize in 16-bit 
products & support the major operating systems for 16-bit 
processors: CP/M-86*, CONCURRENT CP/M-86*, and 
MS-DOS (PC-DOS). 


Ш THUNDERI186 — THE ONLY COMPLETE $100 BUS, 
16 BIT SINGLE BOARD COMPUTER AVAILABLE 
TODAY. 

Concurrent CP/M-86, which in addition to running CP/M-86 
programs, runs MS-DOS programs. Comes complete, 
ready to plug into an enclosure and run. 256K bytes of 
RAM Ge ucl Lin ree Sala c PRICE $1595.00 


Ш LIGHTNING ONE***8086/8088 CPU 
8086 or 8088, with 8087 and 8089 coprocessors. Up to 10 
MHZ operation .............. PRICES start at $425.00 


8 HAZITALL SYSTEM SUPPORT BOARD 
2 serial, 2 parallel ports, battery protected clock calendar. 
Hard disk controller host interface ...... PRICE $325.00 


B LDP 128/256K DYNAMIC RAM 
Advanced dynamic RAM with LSI controller for failsafe 
operation, parity PRICE 128K—$495.00, 256K —$795.00 


Ш RAM67 HIGH PERFORMANCE STATIC RAM 
High speed (100ns) low power CMOS static RAM. 128K 
bytes, extended addressing ........... PRICE $995.00 


B LDP72FLOPPY DISK CONTROLLER 
Single/double density, single/double sided disks, both 8" 
and 5%" inch drives simultaneously..... PRICE $275.00 


B LIGHTNING 286—80286 CPU BOARD 
Offers 4 times the performance of a 5МН2 8086 CPU while 
maintaining software compatibility ..... PRICE $1395.00 


Ш OCTAPORT 8 PORT SERIAL BOARD 
0 to 19200 baud operation real time clock interrupt. Ideal 
for multi-user systems such as MP/M-86* PRICE $395.00 


S100-PC-TM is a trademark of Lomas Data Products, Inc. 

*CP/M-86, MP/M-86 and CONCURRENT CP/M-86 are trademarks of 
Digital Research. **MS-DOS is trademark of Microsoft. 
*kkLightning One is trademark of Lomas Data Products, Inc. 


S100-PC-TM: The LDP 
Multi-user 5100 Bus System 
offers high performance at 
а “low” price. . . plus, 
“our” system is expandable 
and upgradeable! 


356995009 


PRICE 
An unbelievable 


aur 


LOMAS DATA PRODUCTS, INC. 
66 Hopkinton road, Westboro, MA 01581 
Tel: (617) 366-6434 O Telex: 4996272 


Dealer inquiries invited. 


For orders outside the U.S., contact 
our exclusive dealers: D Australia — 
LAMRON PTY. LTD., (02) 85-6228 

O Malaysia — EXACOMPUTER (M) 
SENDIRIAN BERHAD, 795284 
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GET SERIOUS. STOP PAYING HIGH PRICES NOW! 
THOUSANDS OF AVAILABLE ITEMS. CALL FOR COMPLETE PRICING. 


BOOK REVIEWS 


THE PROGRAMMERS GUIDE TO LDOS/TRSDOS VERSION 6 
Reviewed by Terry Kepner 


DOS/TRSDOS version 6 is a very powerful and flex- 
ible DOS (disk operating system), but it's also very 


SYSTEMS PRINTERS DOT MATRIX га dia 
— STAR MICRONICS Gemini 10X ...259.00 complex and difficult to learn and use. Programming in 
256K, Two 360KB Disk Drives, Col Ge LS HAM P 389.00 - ‚ А i 
у а Cups bard, T Acre] О ep machine code with LDOS is even harder; the user manual 
nM MEI | gives only a few details on how to interface your machine- 
LIST PRICE 5295000 — ONLY $2095.00 ОКАТА Э2А................. 429.00 language programs with the LDOS system, forcing you to 
E OEDXXDIL LETT 649.00 3 , , : 
CALL POR OTHER BUNDLED SYSTEM BAS aia o IO 949.00 waste time experimenting with code and trying to 
M CABLING, AND TOSHIBA 1350-P ............. 1399.00 decipher just what LDOS is doing. 
кетелн ee po^ "di КАШ эб. Roy Soltoff's The Programmer's Guide to LDOS/TRSDOS elim- 
ZENONE AL азд ы, "meo | inates much of that work, providing details on the opera- 
тасы Д, ue EE crus item ys tions and procedures used by LDOS, both in memory and 
OIdSlar feces penne 00 ЗОА....,.. еннен. : 
ASCII Express For IBM .......... por Au cen 269.00 on disk. 
i Et А ЮТ » E осо ТҮҮ E " Dm D " " " 
pun. uri E ТАЛАМ Composite Amber :...... 119.00 The book is divided into six chapters, with an appen- 
kc DE EXAM (Ж E pom dix and a copious index. The first chapter gives you a brief 
OPT МОД К и... coc 229.00 415 (RGB) 489.00 р Р A 
Word W/Mouse ууу: 27900 PRINCETON GRAPHICS HX-12. .. 469.00 overview of LDOS and the philosophy that went into de- 
IPIAN .,.... *e»»acetosnocce- А . « . tin f 
Lg саа Met as ШИ pee eee 649800 | signing it. Chapter 2 describes the methods used in inter- 
ASHTON TATE Friday ........... 179.00 ZENITH ZVM-122 Amber .........95.00 ; А М i { в 
C ian пав, СО И иж Цент. s. EM facing the various hardware devices (printer, RS-2 32C, key 
QBASEM assesses 395.00 2уМ-135Союр................. 459.00 board, video) with a program and how to write your own 
FaàmeWOIK ee. soenooseserni. ar 395.00 NEC 1201 Hi Res Green ......... 139,00 ‹ й : ; 
LIFE m 10900 1205 Hi Res Amber ciens 139.00 device drivers and special filter modules (for example, set- 
writer Deluxe .............. €T1-.....-.. »anauvevovec- . , , Д Д 
р та. Ке. о.о 255.00 ting up a character filter so that your printer automatically 
d Briss «Stites s+!» Б :5900 MODEMS slashes zeros). 
EE 0I | cci tar sendigand recelving data to and from the dist 
hl anoo bos e о alee ele at » ъа фро ое " 1 А е] l ] = 
File RACINE ..89.00 љеноачноееоре "~ 219.00 * * E] И 
Eno. n у. coge o 89.00 —— ANCHORMakX UUNIT 109.00 drive controller, including the allocation schemes used for 
ua avrS OMEN. CALL Mat... o'r кага „жана нестае: 259.00 š à А 
Rc E САШ Volksmodem у. 59.00 hard-disk drives. LDOS supports the Lobo Universal, 
ENERGRAPHICS ............... 26900 NOVATION Smart Cat Plus....... E | Western Digital WD-1000, and Xebec S-1410 hard-disk con- 
NORTON UTILITIES augeerarenetnes 59.00 A [ Cat Il 239 00 a e * D 
TES IND RR iege Adest | | troller, all three of which are described with the attendant 
Ee cuocere ж ا‎ eren ult n BUT rene service calls used and disk-drive registers. Floppy-disk and 
MegaPlus Tl... eere 269.00 PROMETHEUS Promodem 1200 32900 hard-disk configurations are explained, as well as the drive 
PC Net 1б(апегКий.......,...... 830.00 
га OK C 21800 Bite E PRODUCTS 8 control tables used by LDOS to access them. A sample 
тиенне 47900  RANAHITE]. O 77721900 disk-driver routine is included. 
IOVB Winchester .............. 89900 APPLE Compatible ferns. те In chapter 4, the author moves on to the DOS directory 
HERCULES Mono Graphics....... Я ЕВ P оо J j i 
Color Card o. pn ар» 199.00 BUFFERED К" Pais здо раде for 5М- and UN disks. He covers the Granule 
PLANTR olorplus... v.s А SYSTEM SAVER Fan ............. i 
oam чече D PSU MN Ох 2 УЫ Ем Allocation Tàble, the Has Index Table, directory record 
Lu reo seen M s REE Жазы... 22900 structure (for 514- and 8-inch floppy disks and 5-inch hard 
TEAC HORS. DO Sg 169.00 MAC ‘Multiplan басо -....- 12860 | disks, in single-density, double-density, single-sided, and 
lle AP METTRA ОКА, 229.00 Basic (MacIntosh) . „asos e: 109.00 : ; А , 
TANDON 1М100-2..,...,.......20800 „рр ннн 69.00 double-sided configurations), and he provides a break- 
12MB Extemal W/Tape ......... 2799.00 ee а iss 8900 down of 32 bytes used for an actual directory record entry. 
MOUSE SYSTEMS Optical Mouse MM тес AGO is Ор ce The next chapter contains general information on a file's 
ALSO - ХСОМР, ORCHID, KOALA Touch Tablet ............. 79.00 ] i 1 1 i i 1 
ALSO- ICOMP. PERSUST, a T MAE 3800 a ы а VES ШЫ disk ee EIE DET 
PRINTERS LETIER QUALITY MOCKINGBOARD ............... CALL and the Ше contro! block (in memo у), which tracks what's 
eet © ee 37900  APPLEMOUSEN............... 129.00 happening with a file currently in use. 
HR ..629.00 VIDEX UlltraterNn................ 179.00 
HR-35 amo " ...859.00 80 COLIMN/64K Interface //e only 99.00 
JUKI 6100....... тш E us .429.00 80 COLUMN Card II+ only MTM. 59.00 THE REAL VALUE 
2050... 779900 WE SUPPORT THESE FINE SYSTEMS Chapter 6 describes the DOS lls (SVC d 
AU Mints cosy es ast ‚‚ 799. : 
2050... Ee RE E So apter 6 describes the supervisor calls (SVCs) use 
3058 ууу... EN 1539.00 more to communicate with the operating system at the assem- 
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16783 Beach Bivd., Huntington Beach, CA 92647 


bly-language level. This is where the book’s value is truly 
revealed. These routines are vital for any programmer who 
wants his programs to be as powerful and short as pos- 
sible, relieving you of the need to create your routines to 
get a character from the keyboard, send data to the video, 
obtain the system date, send a character to a disk file, 
select a disk drive, read a disk sector, or any one of the 


BAMA radar Aj сечо corse ү dpe ee Der walt a T үзү 
SX ter renner mee tee oie ere ча Бе шч bead $4 00 — اہ‎ y-— 
Canbeurs chuck is coo ten ыл. Proms subject D change vitet 
* Coprengju ИИЙ CARIT; Aa Fee Renowned 
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FINALLY! MAIL ORDER SERVICE YOU CAN DEPEND ON! 
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BUSINESS SOFTWARE 
Now you can take advantage of the same personalized service 
enjoyed by America's largest corporations... 
at the same low prices! 


Advanced Data Institute Digital Marketing Lexisoft Microsoft Perfect Software 
Aladin 595 399 Writers Pak Spellbinder 95. 2 Multiplan Perfect Writer 349 218 
Footnote Basic Interpreter Perfect Writer/ 
Alpha Software Datebook 11 Lifetree Word/Mouse Speller 399 298 
Data Base Notebook Volkswriter Deluxe 295 Chart (Mac) | 
Manager Il 295 Cash Plan (IBM) 99 Peter Norton 
Fox & Geller Living VideoText inc Norton Utilities 80 352 
ATI dGraph or Quickcode Think Tank (IBM) 195 149 Monogram 
Training WordStar 75 45 duUtil | Think Tank (Apple)? 50 109 Dollars and Sense Prentice-Hall 
TrainingdBasell 75 ) (IBM) 179 Execuvision 395 299 
Fox Research MDBS Dollars and Sense 
Axel Johnson 10 Base Knowledgeman 500 299 (Mac) 149 ` Select Information Systems 
AutoCode 195 139 10Net Select Word 
Micropro Oasis Processor 295 199 
CDEX Funk WordStar 495 225 Word Plus 150 
Advanced Lotus 12-3 70 45 Sideways SpellStar 150 99 Punctuation and Sorcim 
CorrectStar 250 175 Style 150 SuperCalc 2 295 154 
Chang Labs Heritage MailMerge 250 125 
Rags to Riches Smart Key II | InfoStar 495 248 Pacific Data Systems Tylog 
Ledger 99 79 Money Track 295 219 dBase Window 249 155 
Humansoft Microrim 
Condor DBPlus 125 84 Н Base 4000 495 310 Peachtree Visicorp 
Condor 3 650 259 Extended Report Peachtext 5000 425 ViciCalc IV 250 159 
IUS Writer 150 119 Calendar Mgmt 195 
Easy System II 395 184 Clout 195 159 Decision Manager 625 Warner Software Inc. 
General Ledger 595 319 Business Graphics The Desk Organizer 295 239 
Accounts Payable 595 319 System 295 
Peachpak 4 395 Woolf Systems 
Move It 150 85 | 


CALL FOR OUR FREE CATALOG 
TO ORDER CALL TOLL-FREE: 
TERMS: (800) 235-3020 (USA) - same DAY SHIPMENT ON MOST 


e Call for shipping charges and ORDERS 


support policies. (800) 235-3021 (CA) e Prompt UPS service 


e Full guarantee against | e Authorized Purchase orders accepted 
manufacturers defects (415) 382-9085 e Dealer, institutional and quantity 

e Allow 3 weeks for checks to clear рр петр КЕЧ P EE discounts available 

e Prices may change —. Y ad Y سات‎ ^ * No surcharge for credit card 

e Call for availability | purchases 

* NO CASH REFUNDS! Due to our Bu ESE e VISA & Mastercard accepted 
low prices, ALL SALES FINAL. e COD 


It's always smart to think 
before you do. 


Quick*Plan? 


The Executive Project Planning System 


Features: 


| e Menu driven. 
e 250 activities / 500 connectors. 
e All input can be edited with full feature editor. 


e User specified time units - minute, hour, day, week, month. 


e Precedence logic (Activity on Node capability) with 
Finish-to-Start, Start-to-Start, Finish-to-Finish, Start-to- 
Finish, Logic Connectors. 


e Activities and Resources can be transferred between 
projects. 


e Both printed copy and screen displays can be used for 
output. 


e Assignable and selectable Activity Numbers and Activity 
Codes. 


e Multiple currencies (with a currency converter within the 
program). 


e Six resources per activity. 
e 100 item resource library. 


| e All activities can carry Time, Cost, and Resources. 
e Permits specified dates with constraint options. 
e TAILS and LAGS to simplify modelling. 


e Memory resident system for maximum computational 
speed. 


e Network logic display with ability to zoom, spread, and 
isolate activity displays. 


QUICK*PLAN RUNS ON MS DOS" 


for Data General ОТ“, DEC Rainbow+*, НР 150*, IBM 
Compatibles*, Texas Instruments PC*, and WANG 
PC*; 80 or 132 wide printer with 384K RAM and a 
graphics option. 

Having been successfully placed in offices worldwide, 
Quick*Plan is recommended by users as the man- 
agement tool of the future. 


PLEASE ALSO CONSIDER OUR "BIG" MANAGE- 
MENT AND PROJECT PLANNING SYSTEM 
(MAPPS). | 


Mitchell 
Management 
Systems Inc. 


FORMERLY STRUCTURAL PROGRAMMING INC. 
Westborough Office Park 
2000 West! Park Drive 


Westborough. Mass. 01581 U.S.A. 


Telephone (617) 366-0800 TWX: 710-947-1054 


‘Registered trademarks of Data General, Digital Equipment Corp., Hewlett Packard, 
International Business Machines, Texas Instruments and Wang Laboratories. 
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94 service calls supplied by LDOS. In fact, by using only 
these SVCs for data manipulation between the system and 
your program, you can insure that a program written on 


| one computer using LDOS 6 can be used on another com- 


puter using the LDOS 6 environment (ie. create a pro- 
gram on the Lobo Max-80 that can be used on the TRS-80 
Model I or Model 4). These calls are listed alphabetically, 
numerically, and by functional group. Calls requiring more 
than just a brief note (such as how to switch between dif- 
ferent banks of memory if your computer has more than 
64K bytes of RAM) are given more attention and detail 
at the end of this chapter. 

The appendix is devoted to topics that don't fit into the 
other chapters. These topics include boot-up initialization 
interfacing (so your program can automatically be initial- 
ized during boot-up), the disk-loading formats used by the 
system loader, the protocols for using high-memory 
modules, interfacing with the interrupt task processor, 
using the @KITSK SVC to perform background tasks while 
doing disk input/output or print spooling, details on the 
DOS system overlays, and using the @PARAM SVC to 
decode complex parameter commands from the user. 
Soltoff includes three sample programs using the various 
SVCs and filtering concepts. 

All of this information is explained in simple language, 
with a minimum of jargon. The only assumption made is 
that you are a machine-language programmer. or at least 
have more than just a vague idea of the details of such 
programming. 

Since most programmers are in a hurry and don't want 
to have to read an entire book to get the answers to one 
or two questions, Roy Soltoff has included an index that 
provides a "random access" approach to the information. 
He has tried to make each section of the book indepen- 
dent of the rest. This tends to make some sections a little 
repetitive, but that's a small price to pay for the referenc- 
ing capability it delivers. 

This is one reference book every LDOS/TRSDOS version 
6 programmer should have. Its cost is preferable to the 
amount of time you'd have to spend to discover the in- 
formation yourself. Ш 


КАЛК Л ЛАК АЛА Т АЛА АЛ АДЕКЕ КК КАЛ ЛА ЛА АЛ Л ЛАЛ ТКЫ 


David D. Clark (246 South Fraser St. #2, State College, PA 16801) 
is a postdoctoral research scholar in the chemistry department of Penn- 
sylvania State University. 


Michael O'Neill (2227 Dwight Way #4, Berkeley, CA 94704) has 
been programming computers for 20 years. 


| Petr Beckmann (РОВ 2298, Boulder, CO 80306) is a professor 


emeritus of electrical engineering at the University of Colorado. 


Terry Kepner (POB 481, Peterborough, NH 03458) is a freelance 
programmer who writes monthly columns for several computing 
magazines. 


Jt get a ac ess to nearly 

0 )b susiness newsletters, 

plus wire services like 
UPI and PR Newswire. 


There's news on everything 

from computers to invest- 

ments, from taxes to 

telecommunications. 

2000 new articles are added every day and 
each one is screened specially for you. 


Fast, Versatile, Sunps ! 


You enter key words, 

names or phrases. NewsNet 

stores them and saves 

every article containing 

those words. Check in 

daily, even hourly; 

scan the head- 

lines or read 

entire articles, 

and print out 

what you want 

to keep. Change 

key words when 

you like. You're 

free from the 

worry that you've 

missed something importan i and topics may turn 
up in publications you'd novér have time to ге: ue 
If you're onto a new topic, “һе entire Wews Np eitfatabase is available 
for your search. Get special гсройччнњтїйг competition, the inside 
story on an industry, or press coverage of a company's new product. 


$24 Free Trial 


The average newsletter carried by NewsNet costs $200 per year in print form. That's Ml hell (In PA 215-527-8030) 24 
$40,000 worth of newsletters. With NewsNet you pay as little as $15 per month. "e 800 3 45 | 301 = 
You can try NewsNet, at no obligation, and get $24 of free use. Just call е ۹ 


our toll-free number. Well send you everything you need to get started. 945 Haverford Road Bryn Mawr, PA 19010 
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• Word Processing 


ә DELUXE COMSTAR T/F 
80 CPS Printer — $169.00 


| This COMSTAR T/F (Tractor Friction) 


PRINTER ts exceptionally versatile. It 
prints 8%" x 11" standard size single sheet 
stationary or continuous feed computer 
paper. Bi-directional, impact dot matrix, 
80 CPS, 224 characters (Centronics 
Parallel Intertact) 


Premium Quality 120-140 CPS 
10” COM-STAR PLUS+ 
Printer $249.00 
The COM-STAR PLUS+ gives you all the 
features of the COMSTAR T/F PRINTER 
plus a 10" carriage, 120-140 CPS, 9x9 dot 
matrix with double strike capability for 18 x 
18 dot matrix (near letter quality), high 
resolution bit image (120 x 144 dot 
matrix), underlining, back spacing, left 
and rnght margin settings, true lower 
decenders with super and subscripts, 
prints standard, italic, block graphics and 
special characters — It gives you print 
quality and features found on printers 
costing twice as much!! (Centronics 
Parallel Interface) (Better than Epson 

FX80). List $499.00 SALE $249.00 


PUTER PRINTER SALE!!! 


Tractor 


Friction 


Printer 


only? l6 )* "n 


* Lowest Priced, Best Quality, Tractor-Friction Printers in the U.S.A. 
* Fast 80-120-160 Characters Per Second * 40, 46, 66, 80, 96, 132 Characters Per Line Spacing 


* Print Labels, Letters, Graphs and Tables 
* Print Out Data from Modem Services • "The Most important Accesso: 


Premium Quality 120-140 CPS 
15^" COM-STAR PLUS+ 
Business Printer $349.00 

Has all the features of the 10" COM-STAR 

PLUS+ PRINTER plus 15! " carriage and 

more powerful electronics components to 

handle large ledger business forms! 

(Better than Epson FX 100) List $599 


SALE $349.00 


Superior Quality 140-160 CPS 
10" COM-STAR PLUS + IBM 
IBM Pers/Bus Printer $369.00 
Has all the features of the 10" COM-STAR 
PLUS+ PRINTER! It is especially designed 
for all IBM personal computers! 140-160 
CPS HIGH SPEED PRINTING 100% duty 
cycle, 2K buffer, diverse character fonts, 
special symbols and true decenders, 

vertical and horizontal tabs. 

A RED HOT IBM personal business printer 
at an unbelieveable low price of $369.00 
(centronics parallel interface) 

List $699 SALE $369.00 


e List Your Programs 
y for Your Computer" 


Superior Quality 160-180 CPS 
10" COM-STAR PLUS+ HS 
Business Printer $369.00 
The Super Com-Star+ High Speed 
Business Printer 160-180 CPS has a 10” 
Carriage with all the Com-Star+ features 
built in! The 15v?" High Speed Business 
Printer is especially designed with more 
powerful electronics to handle larger 
ledger business forms! Exciusive bottom 
feed! (Centronics parallel interface) 
15%" printer is also compatable with IBM 


Personal/Business Computers! 15%" 
Printer List $799.00 SALE $469.00 


© Olympia 
Executive Letter Quality 
DAISY WHEEL PRINTER $379.00 
This is the worlds finest daisy wheel printer 
Fantastic Letter Quality, up to 20 CPS 
bidirectional, will handle 14.4" forms 
width! Has a 256 character print buffer 
special print enhancements, built in 
tractor-feed (Centronics Paralie! and 
RS232C Interface) List $699 SALE $379. 


e 15 Day Free Trial - 1 Year Immediate Replacement Warranty 


WE ОО NOT EXPORT TO OTHER COUNTRIES. 


| Add $14 50 for shipping. handling and insurance. Illinois residents 
pleasepdd 6% tax. Add $29 00 for CANADA. PUERTO RICO, HAWAII, 
ALASKA. APO-FPO orders. Canodian orders must ba in U.S. dollors. 


Enclose Cashiers Check. Money Order or Personal Check. Allow 14 
days for delivery. 2 to 7 days lor phane orders. | doy express mail! | 
VISA—MASTER CARD—We Ship C.0.0 to US Addresses Only 


PARALLEL INTERFACES 


For VIC-20 and COM-64 — $49.00 For Apple computers — $79.00 Atari 850 Interface — $79.00 For ALL IBM Computers — $89.00 


PROTECTO 


ENTERPRIZES (WE LOVE OUR CUSTOMERS) 


BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 


COM-STAR PLUS+ PMA BCDEFPGHITKLMNOPQOQRGSGSTUVWXY2Z 


Print Example: 
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B128 COMMODORE 1 28F 
4072 | OQ CPS 80 COLI M 
8050 DUAL DISK DRIVE (c 


OF 10 LORAN LIFETI 
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Norc Frocesso € 14 
Professional Data Base $14 
Accounts Receivable $14 
Accounts Р JV 3 z ¢ 14 
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ACEMENT OPTION 
Sex کر ا‎ 


he following at these sale prices) 


Г = ГЕ» so pl a E p! 
i W e give VOL ^ FC y c to try OU 
we will refund your purchase 
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A NEW WORLD OF SIGNAL PROCESSING - 
FOR THE IBM. PC... 


Discover ILS-PC 1. 
All the most needed programs 
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in one convenient software package. 


It's here. True signal processing 
on the IBM PC. Ifs called ILS-PC 1, 
and was developed from our mini- 
computer ILS, the world standard 
in signal processing software. 

ILS-PC 1 enables you to do signal 
processing now on your own IBM 
PCor XT. Without writing programs. 
Without alot oftime or effort. When 
used with the 8087 coprocessor, it 


performs at minicomputer speed. 
ILS-PC 1 provides all the essentials: 
data acquisition support; waveform 
display and editing; digital filtering; 
spectral analysis. Applications in- 
clude noise and vibration, speech, 
seismology, acoustics, sonar, radar, 
bio-medicine and many other fields. 
Part of ILS-PC 1 convenience is a 
menu-prompt you can use while 


595] Encina Road * Goleta, CA 93117 


In California, (805) 683-3771 TWX 910-334-3471 


Call toll-free (800) 235-5787 


Germany * TCAE Gmbh Tal-B123/6062 Telex. B4 [ 527523 / Sweden = ЗК Trò Konsulter AB, Tal 0764/30175, Telas: BSA 15599 / Switzerland » Zentramo Technik AG, To). 032 233553, Telex 845 349353 / 
WE, * Logica, TH: 01637 31 11, То B51 27200 / Japan • Fike Corp, Jal 039-345-1411. Tlax 78) 123772 / Каган * Greenell System Industry Co, Tol 225 6281 2, Telex. 707 2323] / 
Taiwan = Hermes Epiek Cotp, Tel- 02 562 5331, Telex 285 26794 IBM PC and PC/XT ere requstered tracamarks ol International Business Machined 


learning, thén bypass once youre 
ready for command control. With 
our customer service phone line, 
you get answers to software or 
applications questions. 

Bring signal processing to your 
own IBM PC or XT. Call our toll-free 
number now for full information on 
ILS-PC 1. The priceis $1495. The 
benefitis a new world of convenience. 


Sli Signal Technology Inc 
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€ CONTINUING ENGINEER- 
ING EDUCATION—Continu- 
ing Engineering Education, 
George Washington Univer- 
sity, Washington, DC. For a 
schedule, contact George 
Harrison, Continuing Engi- 
neering Education, George 
Washington University, 
Washington, DC 20052, (800) 
424-9773; in the District of 
Columbia, (202) 676-6106. 
November 


€ DOCUMENTING COR 
RECTLY—How to Document 
a Computer System, various 
sites throughout the U.S. A 
step-by-step tutorial for 
meeting the documentation 
objectives of any software- 
development project. The 
fee for this one-day seminar 
is $155, Contact Technical 
Communications Associates, 
Suite 210, 1250 Oakmead 
Parkway, Sunnyvale, CA 
94086, (800) 227-3800, ext. 
977; in California, (408) 
731-2665. November 


€ STRUCTURED PRO- 
GRAMMING TIPS—Seminars 
from Ken Orr and Associ- 
ates, various sites through- 
out the U.S. Programs in- 
clude "Data Structured Sys- 
tems Development Method- 
ology” and ‘Structured 
Systems Planning.’ Contact 
Ken Orr and Associates Inc., 
1725 Gage Blvd. Topeka. KS 
66604, (800) 255-2459; in 
Kansas, (913) 273-0653. 
November 


€ TRENDS ADDRESSED 
CAP Gemini DASD Seminars, 
Saint Regis-Sheraton Hotel, 
New York City. Three semi- 
nars are scheduled this 
month: “Lamond on IBM” 
“Rudolph and Whiteside: 
Fourth Generation Lan- 
guages,’ and "Davies: 


EVENT 


Security for Computer Net- 
works.’ Contact CAP Gemini 
DASD, 9045 North Deer- 
wood Dr. POB 23767, Mil- 
waukee, WI 53223, (414) 
355-3405. November 


© BRUSH-UPS FOR ENGI- 
NEERS—Continuing Engi- 
neering Education Courses, 
George Washington Univer- 
sity, Washington, DC. Among 
the course titles are '"Work- 
shop in Data Communica- 
tions for Microcomputers" 
and "Hands-On Program- 
ming in Ada.” Tuition ranges 
from $695 to $875. Contact 
George Harrison, Continuing 
Engineering Education, 
George Washington Univer- 
sity, Washington, DC 20052, 
(800) 424-9773; in the 
District of Columbia, (202) 
676-6106. 

November—December 


€ HI-TECH EXPLAINED 
Advanced Technology Semi- 
nars, various sites through- 
out the U.S. Among the 
topics to be explored are 
local-area networks, voice/ 
data integration, CAD/CAM, 
WordStar, and Lotus 1-2-3. 
Fees range from $195 to 
$885, Contact Bernie Ilson 
Inc, 65 West 55th St. New 
York, NY 10019, (212) 
245-7950. 
November—December 


€ INDUSTRIAL ENGINEER 
PROGRAMS—1984 Institute 
of Industrial Engineers’ Con- 
tinuing Education Programs, 
various sites throughout the 
U.S. A complete listing is 
available from the Institute 
of Industrial Engineers, 25 


QUEUE 


Technology Park/Atlanta, 
Norcross, GA 30092, (404) 
449-0460. 

November December 


€ INTEL WORKSHOPS 
Microcomputer Workshops, 
various sites throughout the 
U.S. and Canada. Intel, the 
semiconductor memory 
manufacturer, is offering 
more than 20 workshops on 
microprocessor applications. 
A brochure is available. Con- 
tact Customer Training, Intel 
Corp., 27 Industrial Ave, 
Chelmsford, MA 01824-3688, 
(617) 256-1374. 
November—December 


€ LECTURE SERIES 


° Montclair State College Col- 


loquium Lecture Series and 
the Nobel Laureate Lecture 
Series, Richardson Hall, 
Room W-117, Upper Mont- 
clair, NJ. Topics to be ad- 
dressed include “Industrial 
Applications of Input/Output 
Analysis" and "A History of 
Symmetry Principles in 
Physics" Admission is free. 
Contact Professor Gideon 
Nettler, Department of 
Mathematics and Computer 
Science, Montclair State Col- 
lege, Upper Montclair, NJ 
07043, (201) 893-4294, 
November December 


€ MANAGERS COACHED 
IN TECHNOLOGY—Facility 
Management Institute Edu- 
cational Programs, various 
sites throughout the U.S. 
Programs on the agenda in- 
clude “Impact of Office 
Automation on Facilities" 
and "Computer Aids to 
Facility Management.’ Con- 


IF YOU WANT your organization's public activities listed in BYTE s Event 
Queue, we need to know about them at least four months in advance. Send 
information about computer conferences, seminars, workshops, and courses 
to BYTE, Event Queue, РОВ 372, Hancock, NH 03449. 


tact Jinx Andrews, Facility 
Management Institute, 3971 
Research Park Ог, Ann 
Arbor, MI 48104, (313) 
994-0200. 
November—December 


@ PROFESSIONAL EDUC- 
TION-—Seminars from the In- 
stitute for Professional 
Education, various sites in 
the U.S. Programs in statis- 
tics, management, simulation 
and modeling, personal 
computers, and computer 
science. Contact the Institute 
for Professional Education, 
POB 756, Arlington, VA 
22216, (703) 527-8700. 
November—December 


© TRAINING IN KNOWL- 
EDGEMAN—Training Semi- 
nars on KnowledgeMan, 
various sites throughout the 
US. A series of two-day 
training seminars on the 
KnowledgeMan information- 
management system for 
16-bit computers. Contact 
KnowledgeMan Training 
Coordinator, Micro Data 
Base Systems Inc., РОВ 248, 
Lafayette, IN 47906, (317) 
463-2581. 

November December 


€ CONFERENCES, MEET- 
INGS—Conferences and 
Meetings of the Institute of 
Electrical and Electronics 
Engineers, various sites 
throughout the US. and the 
world. A calendar of con- 
ferences and meetings com- 
plete with contact persons is 
available. Contact IEEE Com- 
puter Society, POB 639, 
Silver Spring, MD 20901, 
(301) 589-8142. 
November—January 


€ DATA COMMUNICA- 
TIONS TAUGHT—Networks 


(continued) 
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Peripheral Networking Now 


Buy ASCI Intelligent Port Expanders 


e Eliminate Manual Switching by Remote 


Control 


e Improve Productivity and Reliability 

e Share Printers. Modems or Plotters 

e Expand Computers or Terminals 

e Use Matrix Switching for Multiple Trans- 


mission or Security 


e Supports Polling and Queing 


INSTANT COMPATIBILITY with new computer devices 
and MAJOR OEM PRODUCTS: 
Altos — Burroughs — Data General — DEC 
H.P. — IBM — NCR — Northstar — Victor 
and other key manufacturers. 


Call 213-793-8979 to EXPAND YOUR SYSTEMS 
TODAY. 


THE BEST FOR LESS $ 


Featuring the best best value. or best reliability 
of comauter systems on sale 
BM PC 64K O Drive $1250 
128K 2 Drives Call 
256K 2 Drives Call 
Leading Edge 128K 2 Drs Call 
Tava $1620 
IBS $1350 
Compaq Call 


Advanced Systems Concepts Inc. 
435 М. Lake Ave. Dept. B11 
Pasadena, СА 91101 
800-824-7080 Telex: 701 215 


SPECIAL FEATURE 2 


SPECIAL 
RETURNABLE POLICY 


Each month a selected best value 
computer system is available with a 
small premium for testing at! the comfort 
of your office or home for 15 days. If the 
System is returned in 15 days in the 
origina! condition, we will deduct only 
the premium and shipping cost from the 
refund. 


Free UPS Ground Shipping for orders prepaid. 


Best Value Systems - Typical Configurations: 
C=High Resalution Monochrome Mondor, 2 Drives. Keyboard, DOS. Basic 
DP-Dot Matrix Printer, C-Itoh: LPzLetter Quality Printer. DX-15 
M-Multiplan, R1=128K Ram, R2=256K Ram. W-Word Processing-LE 


R2 Ww DP LP 
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M 


Prce 

$1800 ‘System integration 
Call and pretest included 
Call 

Call 

Call 

2189 

Call 

2585 


Pleasecall for other configurations Our customers have found tHe calls worthwhile Calliorotherhigh 
quality products AST, Brother, C-Iton, Corona. Diablo Hayes Hercules. Microsoft. Nec, Oki 
Quadram. Ricoh, STB. Tecmar, Software Publishings. etc. 


COMPUTER SALES 


Fine Products at Affordable Prices. 


Order: 
(619) 576-9185 


Store: 


8199 Clairemont Mesa Bivd.. Suite А-1 


San Diego. CA 92111 


Technical Support: 
(619) 576-9187 
Hours 


Mon. - 
9 a.m. - 6 p.m. Paumic Time 


Visa. MasterCard Retail prices sightly higher Prices reflect cash discount. subject to'change without 
M i Wes ‘° + * -hipping Handling, and insurance Add 6% Tax for Calif 
2 NAA t sad س‎ "boa Tain 4 bo 1 
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EVENT QUEUE 


and Data Communications 
Short Courses, various sites 
throughout the U.S. A few of 
the courses to be held are 
"Introduction to Datacomm 
and Networks,” "Designing 
Digital Communication Sys- 
tems; and "Configuring 
Distributed Processing Sys- 
tems.” A catalog is available. 
Contact Integrated Computer 
systems, 6305 Arizona 
Place, POB 45405, Los 
Angeles, CA 90045, (800) 
421-8166: in California, (800) 
352-8251 or (213) 417-8888. 
November—February 


Ө INFORMATION- 
PROCESSING SEMINARS 
New York University Semi- 
nars in Information Process- 
ing. various sites throughout 
the U.S. “Fundamentals of 
Data Processing for Ad- 
ministrative Assistants and 
Secretaries” and “Managing 
Systems Projects" are two of 
the seminars offered. For a 
calendar listing and more in- 
formation, contact School of 
Continuing Education, Semi- 
nar Center, New York Uni- 
versity, 575 Madison Ave, 
New York, NY 10022, (212) 
748-5094. 

November—February 


€ LEARN PERSONAL COM- 
PUTING—New York Univer- 
sity Programs in Personal 
Computing, New York City. 
Continuing education credits 
can be earned as you learn 
about personal computers, 
application programs, lan- 
guages, Communications, 
and microcomputer tech- 
nology. Fees and session 
lengths vary. A brochure is 
available. Contact New York 
University, School of Conti- 
nuing Education, Data Pro- 
cessing and Systems Analy- 
sis Institute, 327 Shimkin 
Hall, New York, NY 10003, 
(212) 598-7771. 
November—February 


@ NETWORKS MADE 

CLEAR—Computer Seminars, 
various sites throughout the 
US. For catalog describing a 


series of seminars that. cover 
computer databases and 
such applications as local- 
area networks and graphics, 
contact Technology Transfer 
Institute, 741 Tenth St. Santa 
Monica, CA 90402, (213) 
394-8305, 

November-February 


€ MANAGEMENT 
COURSES OFFERED 
Courses from the American 
Management Association, 
various sites throughout the 
U.S. The American Manage- 
ment Association offers a 
wide variety of courses in 
such areas as information 
systems, office automation, 
and communications. A 
catalog outlines each course. 
Contact American Manage- 
ment Association, 135 West 
50th St, New York, NY 
10020, (212) 586-8100. 
November—April 


€ MOTION CONTROL 
SEMINAR—Seminar from 
the Electronic Motion Con- 
trol Association, San Jose, 
CA, Contact EMCA, Suite 
1200, 230 North Michigan 
Ave., Chicago, IL 60601, 
(312) 372-9800. 

November 12-13 


€ PROGRAM WITH 
dBASE—dBASE: Program- 
ming and Advanced Tech- 
niques, Boston, MA. Topics 
to be addressed include 
testing. debugging, indexing 
considerations, and pro- 
gram, applications, and 
database design. The fee is 
$545. Contact Center for 
Advanced Professional Edu- 
cation, Suite 110, 1820 East 
Garry St, Santa Ana, CA 
92705, (714) 261-0240. 
November 13—14 


© INTERFACING IN 
INDUSTRY—Synergy ‘84: 
Functional Interfacing for 
Computer Integrated Manu- 
facturing, Conrad Hilton 
Hotel, Chicago, IL. Speakers 
and technical sessions. Con- 
tact Society of Manufactur- 
ing Engineers, One SME Dr.. 


EVENT QUEUE 


POB 930, Dearborn, MI 
48121, (313) 271-1500. 
November 13-15 


© X.25, PACKET NETS 

X.25 and Packet-Switching 
Networks, Atlanta, GA. This 
course will cover the inter- 
nal operations of the packet- 
switching network and its 
implementation. Interna- 
tional standards and X.25 in- 
terfaces will be discussed. 
Tuition is $795. Contact 
Elaine Hadden Nicholas, 
Department of Continuing 
Education, Georgia Institute 
of Technology, Atlanta, GA 
30332-0385, (404) 894-2547. 
November 14-16 


€ FALL COMDEX 
COMDEX/Fall, Las Vegas, 
NV. This is one of the 
largest and most prestigious 
trade shows in the micro- 
computer industry. Contact 
The Interface Group, 300 
First Ave, Needham, MA 
02194, (800) 325-3330: in 
Massachusetts, (617) 
449-6600. November 14—18 


€ PROGRAM WITH 
dBASE—dBASE: Program- 
ming and Advanced Tech- 
niques, Hartford, CT. See 
November 13-14 for details. 
November 15—16 


€ WESTERN EDUCATORS 
MEET—The Eighth Annual 
Western Educational Com- 
puting Conference, Vacation 
Village, San Diego, CA. 
Refereed papers on com- 
puter science, humanities 
and the fine arts, CAI, ad- 
ministration, and research 
support. Contact Dr. Virginia 
S. Lashley, Glendale College. 
1500 North Verdugo Rd. 
Glendale, CA 91208. 
November 15—16 


€ FORTH CONVENTION 
The Sixth Annual FORTH 
Convention and Banquet, 
Hyatt Palo Alto, Palo Alto, 
CA. Contact FORTH Interest 
Group, POB 1105, San 
Carlos, CA 94070, (415) 
962-8653. November 16—17 


€ FARM COMPUTER CON- 
FERENCE- The 1984 Purdue 
On-Farm Computer Use Con- 
ference and Trade Show, 
Purdue University, West 
Lafayette, IN. Workshops will 
complement exhibits and 
conference sessions. Contact 
Continuing Education Busi- 
ness Office, Stewart Center, 
Room 110, Purdue Univer- 
sity, West Lafayette, IN 
47907. November 18—20 


© BRIEFING ON © 
ADVANCED LANGUAGES 
Structured Techniques Using 
Fourth Generation Lan- 
guages, Palo Alto, CA. This 
seminar explains how struc- 
tured techniques and fourth- 
generation languages can be 
used. The fee is $795. Con- 
tact Software Institute of 
America Inc., 8 Windsor St., 
Andover, MA 01810, (617) 
470-3880. November 19—21 


© CANADIAN CON- 
FERENCE- Annual CIPS 
Computer Conference, Inter- 
national Centre, Toronto, On- 
tario, Canada. Speakers will 
address a variety of issues. 
Contact Canadian Informa- 
tion Processing Society, Fifth 
Floor, 243 College St. 
Toronto, Ontario MST 2YI, 
Canada, (416) 593-4040. 
November 19—22 


€ COMPUTERS IN 
TORONTO—The Fifteenth 
Annual Canadian Computer 
Show and Conference, lnter- 
national Centre, Toronto, 
Ontario, Canada. Contact In- 
dustrial Trade Shows, 20 
Butterick Rd., Toronto, 
Ontario M8W 3Z8, Canada, 
(416) 252-779]. 

November 19—22 


© SHOW IN GERMANY 
Chip Microcomputer Weeks, 
Essen, West Germany. Micro- 
computer products, trends, 
and applications will be 
demonstrated. Sponsored by 
Chip, a leading German com- 
puter magazine. Contact 
Network GmbH, An der 
(continued) 
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‘THE HARD ONE 


IS RIGHT 
TO FIND! 


We've Got it at 


ALPHA OMEGA 


COMPUTER PRODUCTS 


TURBO 10 


HARD DISK PACKAGE $949.00 


e TURBO 10 is designed for the IBM PC®, to 
achieve IBM PC/XT® capacity, and full PC/XT 
compatibility. 

© Access seek time 300% faster than IBM PC/XT®. 

© Ideal with the use of serious application pro- 

rams, such as Aston Tate” dBase Ill and 
ramework, Lotus " 1, 2, 3 and Symphony ", 
Micropro Wordstar, etc... 

613 month defective exchange policy, covering 
both parts and labor. 

eTURBO 10 comes complete with all necessary 
interfacing and cables, and installation and user 
documentation. 

e Speed, Convenience, Affordability, and Reliability 

..at Alpha Omega Computer Products we put 
it all together for you. See our ad on Page 16. 


MB с 
(61) 945-4422 


or call: 


18612 Ventura Blvd., Tarzana, CA 91356 


All products are pre-tested before delivery, and are guaranteed for 13 months. Within 
this period, defective returns must accompany an RMA number. All other returns 
subject taa 10% restocking fee. Please include S6 for shipping and handling. There will 
be an additional $4 surcharge on COD orders. Calif. residents include 6.5% sales tax. 
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IBM PC 
$1399.95 
OKIDATA 92 
$384.95 
“PRINTER SPECIALS” 


Geminl 15X 
Radix 15 
Radix 10 


SYMPHONY 
$364.95 
dBASE 
$259.95 


Okidata 92 
Okidata 93 
Okidata 82 
Okidata 83 
Epson RXBO FT 
Epson RX80 
Epson RX100 
Epson FX80 
Epson F X100 


Mannesman 160L 
Juki 6100 

Tractor 

Panasonic KXP 1091 
Panasonic KXP 1090 
Silver Reed EXP 550 
Silver Reed EXP 500 
Silver Reed EXP770 
ProwriterB510 
Starwriter F10 

Nec 3550 

Teletex 1014 
Televideo 186PS 
OlympiaRO 


Powerlype 
Daisy writer 
Brother HR15 
Brother HR25 
Brother HR35 
Keyboard 
Tractor 

Cut Feed 
Riteman Blue + 
Diablo 620 API 
Mannesman Spirit@0 239 


ы E 500-441-1144 


MONITORS 
Amdek 300 Green 
Amdek 300 Amber 
Color 1 + 
Color 2 + 
Golor 4 
310 Amber 
ВМС Green 
Banana Green 
Taxan 210 


EnsonLO1500 
Toshiba 1351 
Delta 10 

Deita 15 
Gemini 10X 


ATARI 
800 XL 
1027 Printer 
1050 Drive 
Koala Pad 
Indus. Drrve 


PC64K 

PC XT 

Portable 

Printer Card 

Tandon Orive 

Monitor Card 

Coior Card 

IBM Monitor(GRN) 

Hercules Graphic 
Master 

Koala Pad 

Tecmar Captain 64K 

AST Six Pack 

Tallgrass 20 Meg 2 

Quad Board 


SANYO 
5508 S. 
5500.5 
555 5.5 
55505 
CRT30 
CRT 36 
CRT 70 
PR 5000 
PR 5500 


APPLE 
2E wiDisk Огур 
Macintosh 
Apple 2C 
Imagewniter 
Printer Card 
CPM 2.2 Card 
RGB Card 
Addil. Drives Irom $99 
System Saver Fan 69 
Koala Pad 74 


HARMONY VIDEO & COMPUTERS 
2357 CONEY ISLAND AVE., BROOKLYN, МҮ 11223 
TO ORDER CALL TOLL FREE 
800-VIDEOB4 OR 718-627-1000 OR 800-441-1144 


COMMODORE 
Commodore 64 
1541 Disk Drive 
1702 Monitor 
MPS801 Printer 
1526 Printer 
Koala Pad 
1650 Modem 


MODEMS 
Hayes 1200 
Hayes 12008 
Hayes 300 
Micromodem 2E 
Access 123 
Novation J-cat 


MICRO CONTROLLED 
DIGITAL DATA RECORDER 
FEATURES: 


Microprocessor controlled 
data buffering • Buffers 
data in RAM • Data 
comes in at any standard 
baud rate, plays back at 
any baud rate (switchable) 
e Tape runs only during 
block record/playback • 

| RS232 input/output 110/ 
220 v ac or 12 v dc • 1.2 
MB per tape side • Uses chrome oxide audio cassettes * Has 
hold-off during playback via CTS line * No data hold-off during 
record. 


APPLICATIONS: 


PROCESS CONTROL • POINT OF SALE * TELEPHONE 
SWITCH LOGGING (SMDR) • INSTRUMENTATION * DIAG- 
NOSTIC SUPPORT • PROGRAM LOADING * DATA LOGGING. 


BUFFERED VERSION MODEL PD1-BF 
NON BUFFERED VERSION - MODEL PD-1 


$595.00 
$335.00 


Pod 


236 Lackland Drive 
Middlesex, N.J. 08846 


TO ORDER, DIAL: 
(201) 356-9200 
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Friedenseiche 10, D-3050 
Wunstorf 2, Bundesrepublik 
Deutschland (West Ger- 
many) tel (О 50 33) 10 56: 
Telex: 92 45 45. In England, 
Network Events Ltd.. Printers 
Mews, Market Hill, Bucking- 
ham MKI8 1JX, England; tel: 
(02 80) 81 52 26: Telex: 
83111. November 20—22 


Ө PICK PRAISED IN 
AUSTRALIA—International 
Spectrum Pacific, Centre- 
point, Sydney, Australia. Ex- 
hibits by manufacturers of 
Pick-based systems and tech- 
nical seminars. In the US., 
contact International Spec- 
trum, Suite 210, 9740 Ap- 
paloosa Rd., San Diego, CA 
92131, (619) 578-3152. In 
Australia, International Spec- 
trum, POB 77, Gymea, New 
South Wales 2227; tel: (02) 
570-5505. November 21-23 


€ SHANGHAI EXPOSITION 
The China International 
Microelectronics/Computer 
Exhibition and Conference, 
Shanghai, Peoples Republic 
of China. Integrated circuits, 
semiconductors, personal 
computers, minicomputers, 
peripherals, and software 
will be exhibited. Contact 
American Exhibition Ser- 
vices International Inc., РОВ 
66373, O'Hare International 
Airport, Chicago, IL 60666, 
(312) 593-2462. 

November 21—26 


© TRADE SHOW IN 
MOSCOW—Systemotronica 
'84, Sokolniki Exhibition 
Centre, Moscow, Union of 
Soviet Socialist Republics. 
An international trade ex- 
hibition of office systems, 
electronics, and compo- 
nents. Contact Düsseldorfer 
Messegesellschaft tnbH- 
NOWEA, РОВ 32 02 03, 
D-4000 Düsseldorf 30, 
Federal Republic of Ger- 
many; tef (0211) 45 60-729: 
Telex: 8 584 853 mes d. 
November 22—30 


€ CANADIAN ATLANTIC 
SHOW—Moncton Computer 


Exhibition '84, Moncton, 
New Brunswick, Canada. 
Home computers, video 
games, and office automa- 
tion equipment will be dis- 
played. Contact Anne 
LeBlanc, Commerce Building. 
University of Moncton, 
Moncton, New Brunswick 
EIA 3E9, Canada, (506) 
858-4555. November 23—25 


€ FORTH USERS MEET 
FORTH Modification Labora- 
tory Conference, Asilomar 
Conference Grounds, Pacific 
Grove, СА. Expert systems 
and artificial intelligence will 
be discussed. Registration is 
$250, which includes room, 
meals, and conference fees. 
Contact FORTH Interest 
Group, РОВ 1105, San 
Carlos, CA 94070, (415) 
962-8653. November 23—25 


€ COMPUTERS IN CHINA 
Computer China, Xiamen 
Special Economic Zone, 
Peoples Republic of China. 
Contact Kallman Associates, 
5 Maple Court, Ridgewood, 
NJ 07450, (201) 652-7070. 
November 25—December | 


Ө PICK PRAISED IN 
ENGLAND—International 
Spectrum Europe, Heathrow 
Penta Hotel, London, 
England. Exhibits by manu- 
facturers of Pick-based 
systems and technical semi- 
nars. In the U.S., contact in- 
ternational Spectrum, Suite 
210, 9740 Appaloosa Rd. 
San Diego, CA 92131, (619) 
578-3152. In England. Inter- 
national Spectrum, POB 32, 
Northwood, Middlesex HA6 
ІН2; tel: (04946) 71663. 
November 26-27 


Ө BUILD BUSINESS 
GRAPHICS—Computer 
Graphics for Business, Hyatt 
on Union Square, San Fran- 
cisco, CA. This seminar 
presents guidelines for 
selecting graphics hardware 
and software. Contact Tech- 
nology Transfer Institute, 741 
Tenth St., Santa Monica, CA 
(continued) 


Until now your PC was 
missing an essential piece. - 
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Introducing the only accessory your IBM® PC will ever need. POWER LINE PROBLEMS 

The Master Piece is four accessories in one, offering your PC ARE NO PROBLEM. 

the protection and convenience it's been missing. | Surges, spikes and line 
noise are responsible for 


SEE EYE TO EYE WITH 70—9096 of PC malfunctions. 
YOUR IBM PC. ; They can wipe out memory 
The Master Piece in your PC, taking hours of hard work with them. That just 
provides a swivel for your costs you time. Even worse, they can zap your delicate 
monitor. This swivel lets you chips, sending your PC in for repairs. That costs you money. 
adjust the viewing angle of The Master Piece stops power line problems dead. You 


your monitor with just the end up with an IBM that's more accurate and more reliable. 

touch of a finger. PUTS YOUR ENTIRE EVENYOU AREA THREAT 
SYSTEM AT YOUR TO YOURIBM PC. 
FINGERTIPS. During the course 


Stop fumbling with 
cords and scrambling for 
outlets to plug in your 


of an active day, you build 
up static electricity—just 
as much athreat as surges 


peripherals. Stop lunging to and spikes, Until now,the 
the other side of the room only solutions to static were unsightly floor mats or pads 
just to turn on your printer. that fit under your computer. The Master Piece offers an 
The Master Piece functions elegant alternative. Just touch its nameplate before you 
as a five outlet power strip to organize all your power needs. begin work and all static charges are safely grounded. 
Power up with the master switch, then use the individual Master Piece, the most versatile, most convenient, 
switches to control your peripherals. Touch the master switch most useful peripheral ever made for the IBM. In fact, you'll 
to shut down and the Master Piece makes sure you never come to think of it as the piece your PCwas missing. 
accidentally leave your peripherals running overnight. Special introductory price, $139.95 at most computer stores. 


^a KENSINGTON” 
i7] MICROWARE 


25] Park Avenue South, New York, NY 10010, (212) 475-5200, Telex: 467383 KML NY. 
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Trademarks: MasterPiece/Kensington Microware, IBM/International Business Machines € 1984 Kensington Microware Ltd 


i 


TARGET MARKET 


Now last minute presentations 


can be made from 
your personal computer. 


In color. In house. In minutes. 


Introducing Polaroid Palette. - 


Whether your presentation is in 30 
minutes or 30 days, the new Polaroid 
Palette Computer Image Recorder will 
make it easier. Priced at under $1800* it 
lets you make Polaroid instant 325mm 
slides or prints from personal 
computer-generated data. Right at your 
desk. So now you can create a presen- 
tation in minutes. Without sending out 
for processing, paying premiums for 
rush service or risking the security of 
your confidential information. 


Works with the graphics 
packages of the IBM PC or XT, 
DEC Rainbow, Apple Пе and П+ 
as well as other pcs. 

The Polaroid Palette is designed to 
work with many graphics software 
packages. In fact, when using such 
popular programs as Graphwriter, 
Chart-Master, Sign-Master, DR Draw 
and DR Graph, Palette can virtually 
double boththe horizontal and vertical 
resolution of your monitor. Plus, a 
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“backfill” feature reduces raster lines 
for a smoother, more finished appear- 
ance. The result— presentation quality 
slides. On-the-spot. 


Color 35mm slides, even from a 
black and white CRT. 


Think of it as an artist's palette. Be- 
cause Palette "paints" your graphs, 
charts and text. You're choosing from 
up to 72 colors. If you don't want red, 
press a few keys— its green. And if 
youre not the artistic-type, Polaroid 
has developed a menu of color sets: 
combinations of colors that have been 
specially coordinated to complement 
your presentations. And all of this is 
yours, even if you have a black and 
white monitor. 

Lets you make last minute 
changes or add 
up-to-the-minute information. 

The Polaroid Palette is the fast, con- 
venient, low-cost way to prepare slides 
for your presentation. And perhaps 


even more important, Palette allows 
you to keep confidential information 
confidential. You won't have to send 
your work out to anyone again. 

So why wait until the last minute to 
find out about Polaroid Palette? Call 
this toll-free number or return this 
coupon. Because with Palette you'll 
make your deadlines, in no time, 


a ш=л== ци ек де - 
| For a demonstration, call toll-free, or mail the | 
coupon to Polaroid Corp. E.I. Marketing, Dept. | 
| 604, 575 Technology Sq., Cambridge, MA 02139. | 
| 
| CALL 1-800-225-1618 | 
| O Send information. O Have representative call. | 
| B- 11/84 | 
| Title | 
| Campany | 
| City яле Zip | 
| Telephone ( : | 
| PC make and madi. : 
|— — - | 
| =F Olarold : 
i | 
SOR ee ee РЧ. Am А! 


"Suggested list price. Polaroid* 
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» Universal for ali standard parallel printers. 

* Famous for Graphics (LoRes, HiRes, SuperRes) 
(logo Compatible) 

e Terrific for text (even rotates spreadsheets to 
print sidewards) 


One set of commands for all printers. One 
command changes character sizes. Create 
your own printing fonts, alphabets and sym- 
bols... bold face, underline, italics, subscript 
and superscript, HiRes Zooming. 


PLUS: 


FREE Utility and Demon- 
stration Software Disk. 
CLEAR, comprehensive 
user documentation. 
PKASOJU...for all the 
reasons you need an 
interface. 


Contact us for a list of Authorized Dealers near you. 


Interactive Structures, inc. 
146 Montgomery Avenue 
Bala Cynwyd, PA 49004 

Telephone: (215) 667-1743 
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EVENT QUEUE 


90402, (213) 394-8305. 
November 26—28 


© MEET 20 PROGRAMS 
Production and Allocation 
Applications for the Per- 
sonal Computer, Atlanta, 
GA. More than 20 interac- 
tive management-science 
programs for MS-DOS-based 
machines will be demon- 
strated. Contact Elaine Had- 
den Nicholas, Department of 
Continuing Education, 
Georgia Institute of Tech- 
nology, Atlanta, GA 
30332-0385, (404) 894-2547. 
November 26—28 


€ PREDICTING RELIABIL- 
ITY—The Twenty-Second An- 
nual Reliability Engineering 
and Management Institute, 
Ramada Inn, Tucson, AZ. 
This institute will emphasize 
system reliability prediction, 
reliability testing, and life- 
cycle costing. The fee is 
$750. Contact Dr. Dimitri 
Kececioglu, Reliability Engi- 
neering and Management In- 
stitute, Aerospace and 
Mechanical Engineering 
Department, Building 16. 
Room 200B, University of 
Arizona, Tucson, AZ 85721, 
(602) 621-6120. 

November 26—30 


| € ROBOTICS IN WEST 
| Robots West, Anaheim Con- 


vention Center, Anaheim, 
CA. Robot manufacturers 
and component suppliers 
will exhibit their wares. Con- 
tact Robot Institute of 
America, POB 1366, Dear- 
born, MI 48121, (313) 
271-0778. November 21—29 


€ ADMINISTER SOFTWARE 
PROJECTS—Managing the 
Development and Applica- 
tion of Computer Software, 
Atlanta, GA. Topics include 
establishing the need for a 
computer application, identi- 
fying computer software re- 
quirements, and managing 
the changes to established 
production and marketing 
baselines. The fee is $400. 
Contact Elaine Hadden 


Nicholas, Department of 
Continuing Education, 
Georgia Institute of Tech- 
nology, Atlanta, GA 
30332-0385, (404) 894-2547. 
November 28—29 


€ VERTICAL MARKETS 
CONFERENCE—Computer 
Vertical Markets, Sheraton 
Harbor Isle Hotel, San 
Diego, CA. Contact Carol 
Every, Frost & Sullivan Inc., 
[06 Fulton St. New York, 
NY 10038, (212) 233-1080. 
November 28—29 


© DEVELOP EFFECTIVE 
DOCUMENTATION—How to 
Develop Effective User 
Documentation, Somerset, 
NJ. This course covers 
preparation, planning, docu- 
mentation design, illustra- 
tions, graphics, quality 
assurance, and other topics. 
Class size is limited. Tuition 
is $850. Contact Human Per- 
formance Associates Inc., 13 
East Main St., РОВ 297, 
Mendham, NJ 07945, (201) 
543-4333, November 28—30 


€ LOCAL NETWORK 
COURSE—Local Area Net- 
works, Atlanta, GA. This 
course looks at the alter- 
native technical approaches 
on which local-area networks 
are based. The fee is $795. 
Contact Elaine Hadden 
Nicholas. Department of 
Continuing Education, 
Georgia Institute of Tech- 
nology, Atlanta, GA 
30332-0385, (404) 894-2547. 
November 28—30 


€ SIMULATION CON- 
FERENCE- Winter Simula- 
tion Conference, Sheraton 
Dallas Hotel, Dallas, TX. 
Papers, tutorials, sessions, 
and panel discussions will 
complement commercial ex- 
hibits. Contact Udo Pooch, 
Department of Computer 
Science, College of Engi- 
neering, Texas A&M Univer- 
sity, College Station, TX 
77843, (409) 845-5498. 
November 28—30 

(continued) 


How to make your 
PCXI multip 


If you think thats no big deal, wed 
like to introduce you to a multiplica- 
tion table you've never seen before. 

One PC-XT plus two terminals 
times one Pick System" equals a 
three-user business system. 

Net result: a savings of about 
5076 over the cost of three separate 
PC-XTs (which cant share data like 
we can, anyway). 

To explain in slightly greater 
detail, the Pick System transforms 
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a single-user PC-XT personal com- 
puter into a complete business 
computer system. 

If thats not enough —and for 


| us it isnt—the Pick System also 


offers a built-in relational data base, 
a simple command language that 
uses everyday English words, and 
runs on hardware from micros to 
mainframes, from ЇВМ° to Hewlett- 
Packard, and many more. 

Which shows you Just three 
more examples of Pick Power, and 
how our 20 years of business experi- 
ence is ready to work for you. 

If you'd like to add to your 
awareness of the Pick System, con- 
tact any authorized Pick dealer. Ask 
him how the Pick System can make 
your PC-XT multiply, and hell give 
you his undivided attention. 


ThePick 
ystem. 


Computer Ease, Not Computerese. 


For more information, call us toll-free at 1-800-FOR PICK. 
In California, call 714-261-7425. Dealer inquiries welcome. 
Pick System is a tradernark of Pick Systems. © 1984 Pick Systems. 


NOVEMBER 1984 * BY TE 91 


92 BYTE , NOVEMBER 1984 


Circle 24 on inquiry card. 


APROTEK 1000"" EPROM PROGRAMMER | 


۹ 


a at TECHNICAL 
cil -F only BREAK THROUGH 
$250.00 


The APROTEK 1000 can program 5 volt, 25XX series through 2564, 27XX 


series through 27256 and 68XX devices plus any CMOS versions of the above 


types. Included with each programmer is a personality module of your choice (others | 


are only $10.00 ea. when purchased with APROTEK 1000). Later, you may re- 
qure future modules at only $15.00 ea., postage paid. Available personality 
modules: PM2716, PM2732, РМ2732А, PM2764, РМ2764А, PM27128, 
PM27256, PM2532, PM2564, PM68764 (includes 68766}. (Please specify 
modules by these numbers]. 


APROTEK 1000 comes complete with a menu driven BASIC driver programmer 
listing which allows READ, WRITE, COPY, and VERIFY with Checksum. Easily 
adapted for use with IBM, Apple, Kaypro, and other microcomputers with a RS-232 
port. Also included is a menu driven CPM assembly language driver listing with 7-80 
(DART) and 8080 (8251) I/O port examples. Interface is a simple 3-wire RS-232C 
with a female DB-25 connector. À handshake character is sent by the programmer 
after programming each byte. The interface is switch selectable at the foliowing 
6 baud rates: 300, 1.2k, 2.4k, 4.8k, 9.6k and 19.2k baud. Data format for program- 
ming is 'absolute code”. (i.e., it will program exactly what it is sent starting at 
EPROM address О). Other standard downloading formats are easily converted to 
absolute (object) code. 


The APROTEK 1000 is truly universal. It comes stagdard at 117 VAC 50/60 HZ 
and may be internally jumpered for 220-240 VAC 50/60 AZ. FCC verification 
(CLASS B) has been obtained for the APROTEK 1000. 
APROTFEK 1000 ic covered hv a 1 vear nar? s and lahore warranty. 
FINALLY — A Simple, inexpensive Solution то Erasing EFHUIVIS 


APROTEK-200™ EPROM ERASER APROTEK-300™ only $60.00. 
i ; p This eraser is identical to АРНОТЕК. 
Mi eis mae d, A 200™ but has a built-in timer so that the 


vou switch OFF and are ready to ultraviolet lamp automatically turns off in 
reprogram. 10 minutes, eliminating any risk of overex- 
APROTEK-200™ only $45.00. posure damage to your EPROMS. 

" APROTEK-300™ only $60.00. 


APROPOS TECHNOLOGY 
1071-A AvenWa Acaso, Camarillo, CA 93010 
CALL OUR TOLL FREE ORDER LINES TODAY: 
1-(800) 962-5800 USA or 1-(800) 962-3800 CALIFORNIA 
TECHNICAL INFORMATION: 1-(805) 482-3604 
Add Shipping Per Item: $3.00 Cont. U.S. $6.00 CAN, Mexico, НІ, AK, UPS BIL 


Now Your 
Computer 
Can бее! 


5295.00 


A total imaging system complete 
and ready for plug-and-go opera- 
tion with your personal computer. 


The MicronEye" offers select- 
able resolution modes of 256 x 128 
and 128 x 64 with operating speeds MicronEye" 
up to 15 FPS. An electronic shutter "Bullet" 
is easily controlled by software or ^ 
manual functions, and the included sampie programs allow you to con- 
tinuously scan, freeze frame, frame store, frame compare, print and pro- 
duce pictures in shades of grey from the moment you begin opera ion. 

Only the MicronEye™ uses he revolutionary 1532 OpticRAM" image 
sensor for automatic solid state image digitizing, with capability for grey- 
tone imaging through multiple scans. And with these features, the 
MicronEye™ is perfectly suited for graphics input, robotics, text and 
pattern recognition, security, digitizing, automated process control and 
many other applications. 

The MicronEye" is available with immediate delivery for these com: 
puters: Apple Il, IBM PC, Commodore 64 and the TRS-80CC (trademarks of 


Apple Computer Inc., International Business Ma- 


chines, Commodore Corp. and Tandy Corp. 
TECHNOLOGY, INC. 


respectively). 
Phone for MicronEye" information 
VISION SYSTEMS 
2805 East Columbia Road 


on the Macintosh, TI PC and RS232 
'trademarks of Apple Computer Inc. and Texas In- 

Boise, Idaho 83706 
(208) 383-4106 


struments respectively.) 
TWX 910-970-5973 


{Add 510.00 for shipping and handling [Federal 
=xpress Standard Air] residents of the following 
tates must add sales tax AK, AZ, CA, CO. CT, FL, | 
JA, IA, ID, IL, IN, LA. МА. MD, ME, MI, MN, NC, NE. 

NJ, NY, OH, PA, SC, TN, ТХ, UT, VA, VT, WA, WI.) 
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© STATISTICS SKILLS 
TUTORED—Forecasting and 
Statistical Applications for 
the Personal Computer, 
Atlanta, GA. Areas of con- 
centration include regression 
techniques, smoothing tech- 
niques, multiple sample tests 
(ANOVA), and contingency 
tables. The fee is $550. Con- 
tact Elaine Hadden Nicholas, 
Department of Continuing 
Education, Georgia Institute 
of Technology, Atlanta, GA 
30332-0385, (404) 894-2547. 
November 28—30 


© KIDS SHOW 

Bits & Bytes, Disneyland 
Convention Center, 
Anaheim, CA. This con- 
ference and exposition at- 
tempts to show educators, 
parents, and children how to 
use computers in the home 
and classroom. Contact In- 
formation Processing Group, 
Suite 113-150, 350 South 
Lake Ave, Pasadena, CA 
91101, (818) 792-5111. 
November 30—December 2 


December 1984 


© dBASE, LOTUS 
DEMYSTIFIED—dBASE |! 
and Lotus 1-2-3 Seminars, 
various sites throughout the 
U.S. Both seminars stress 
the practical applications of 
these two popular pro- 
grams. The fee is $245 each 
or $450 for both. Contact 
Software Institute of 
America Inc., 8 Windsor St., 
Andover, MA 01810, (617) 
470-3880. December 


€ REFRESHERS FOR 
ENGINEERS —Continuing 
Engineering Education, San 
Diego. CA, and Washington, 
DC. Courses include "Fre- 
quency Synthesis," "Fiber 
Optic Communications," and 
"Foundations of Modern 
Telecommunications Sys- 
tems.” Fees range from 
$695 to $920. Contact Con- 
tinuing Engineering Educa- 
tion, George Washington 


University, Washington, DC 
20052, (800) 424-9773; in 
the District of Columbia, 
(202) 676-8530. 
December—January 


€ TELECOMMUNICATIONS 
CONFERENCES- Telecom- 
munications Programs, 
various sites throughout the 
U.S. "Finding Telecom- 
munications Information" 
and "Satellite Technology 
for the Nontechnical 
Manager" will be offered. 
Contact Phillips Publishing 
Inc., Suite 1200N, 7315 
Wisconsin Ave., Bethesda, 
MD 20814, (301) 986-0666. 
December January 


€ INFO PROCESSING 
SEMINARS—New York 
University Seminars in lnfor- 
mation Processing, various 
sites throughout the U.S. 
Seminars to be held include 
"Fundamentals of Informa- 
tion Processing for Nontech- 
nical Executives," "The 
Management of Technical 
Personnel," and "Managing 
the Data Center." Contact 
New York University, School 
of Continuing Education, 
Seminar Center, 575 
Madison Ave., New York, 
NY 10022, (212) 580-5200. 
December—March 


€ SIMULATION PROGRAM 
EXPLAINED—Short Course 
on МАРЛ Simulation Soft- 
ware, West Lafayette, IN. 
MAP/] is a simulation-based 
modeling and analysis pro- 
gram that can be used to 
design and evaluate discrete 
manufacturing systems. Con- 
tact Pritsker & Associates 
Inc. РОВ 2413, West 
Lafayette, IN 47906, (317) 
463-5557. December 4—5 


€ ENGINEERING 
CONFERENCE-The 1984 
Western Design Engineering 
Show/ASME Western Design 
Engineering Conference, 
Moscone Center, San Fran- 
cisco, CA. Exhibitors, con- 
ferences, and short courses. 
(continued) 
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A Taide In 
Medical and Dental 
Systems 


e Appointment Scheduling 

e Private Patient Billing 

e Third Party Claim Form Preparation 
e Medical Diagnostic Records 

e Word Processing 

e Continuous Financial History 


E c siti 
is MICRO COMPUTER DIVISION 
E | 55722 SANTA FE TRAIL 


^ (619) 365-9718 
OII 


|| 
| 
П 
ED 
Hu 

z 


= 
C 
c 
c 
c» 
= 


E 
-—— E a 


‘cause of 
computer 


"COMPUTER COVERS 


| washable covers to fit the Appie ti/lle, Ill and IBM. 
Attractive sable brown suede clothwith belge trim or soft 


1 

|] 

i 

[| 

COMPUTE belge with brown trim. È 

Brown Вейле ITEM - 

COVER CAN | U О 535 CPU/Keyboard cover and monitor | 
In one 

SAVE YOU го о 524 CPU Keyboard cover І 

- п о $1 dual disk drive - 

COMPUTER п оО  $0single disk drive - 

I 

MAINTENANCE س‎ 

J LI 518 Printer 15 х 1: i 

COSTS! 9) d D $22 Printer 46V2 x 147г | 

t ao $26 Printer 24" x 4372" Е 

E ALSO AVAILABLE О $35 IBM CPU/Keyboard monitor - 

€ cover set. CA RESIDENTS ADD 6% SALES TAX. ү 

1 | 

1 Name i 

p Address Li 

I City, State, Zip || 

F Сага # О Check O Money Orde 1 

DEALER INQUIRIES INVITE Î Exp Date OVISA O MasterCard } 

€ a a E " 
k Covers by Babefte, 42 Caledonia St., [| 
Sausalito, CA 94965 1-800-621-0851 ext. 234, =й 
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Contact Show Manager, 
Western Design Engineering 
Show, 999 Summer St., 
Stamford, CT 06905, (203) 
964-8287. December 4—6 


© SNA EXPLAINED 
Systems Network Architec- 
ture, Atlanta, GA. Systems 
Network Architecture (SNA), 
IBM's design for an end-to- 
end communications net- 
work, is investigated. Course 
fee is $795. Contact Elaine 
Hadden Nicholas, Depart- 
ment of Continuing Educa- 
tion, Georgia Institute of 
Technology, Atlanta, GA 
30332-0385, (404) 894-2547, 
December 4—6 


Ө COMPUTER MANAGE- 
MENT CONFERENCE—CMG 
XV, San Francisco, CA. In- 
troductory and advanced 
tutorials, lectures, and prod- 
uct displays. Contact The 
Computer Measurement 
Group Inc., POB 26063, 
Phoenix, AZ 85068, (602) 
995-0905. December 4—7 


€ BUSINESS SOFTWARE 
Software Connection, Col- 
iseum, New York City. This 
computer software exposi- 
tion focuses on business ap- 
plications. For more informa- 
tion, contact Conference 
Management Corp., 17 
Washington St, Norwalk, CT 
06854, (203) 852-0500. 
December 5—7 


€ VIDEO, OPTICAL DISKS 
GATHERING- The Fourth 
Annual Videodisc, Optical 
Disk, and CD-ROM Con- 
ference, Washington Hilton 
Hotel, Washington, DC. More 
than 30 sessions will delve 
into interactive videodiscs, 
digital optical disks, and CD- 
ROMs (compact disks). Com- 
plementary exhibits. Contact 
Meckler Communications, 
520 Riverside Ave, West- 
port. CT 06880, (203) 
226-6967. December 5—7 


€ GOLDEN STATE SHOW 
California Computer Show, 
Hyatt Hotel, Palo Alto, CA. 


Products and technology for 
ОЕМ$ and sophisticated end 
users will be displayed by 
more than 65 companies. 
Contact Norm DeNardi 
Enterprises, Suite 204, 289 
South San Antonio Rd., Los 
Altos, CA 94022, (415) 
941-8440. December 6 


€ SHOW IN FLORIDA 

The Great Southern Business 
and Computer Shows and 
Seminars, Leon County Civic 
Center, Tallahassee, FL. Com- 
puter hardware, software, 
peripherals, accessories, and 
word- and data-processing 
equipment will be featured. 
Contact Great Southern 
Computer Shows, POB 655, 
Jacksonville, FL 32201, (904) 
356-1044. December 6-8 


@ STRATEGIC ISSUES 
CONSIDERED—The 1984/ 
1985 Strategic Issues Con- 
ference, Americana Canyon 
Hotel, Palm Springs, CA. The 
theme for this conference is 
“Positioning for Success in 
the New Computer Market.’ 
A keynote address will be 
delivered by John Sculley, 
president and chief ex- 
ecutive officer of Apple 
Computer Inc. Contact 
Corky Holden, Info Corp.. 
20833 Stevens Creek Blvd., 
Cupertino, CA 95014-2107, 
(408) 973-1010. 

December 10-13 


€ FIFTH GENERATION 
COMPUTERS—Fifth Genera- 
tion and Super Computers: 
An International Symposium, 
Rotterdam, The Netherlands. 
Lectures and panel discus- 
sions will be featured. Pro- 
totypes of several Japanese 
machines are expected to 
be shown for the first time 
outside Japan. Contact Fifth 
Generation and Super Com- 
puters Symposium 1984, 
Rotterdam Tourist Office, 
Stadhuisplein 19, 3012 AR 
Rotterdam, The Netherlands; 
tel: (010) 14 14 00; ‘Telex: 
21228 vvvnl. 
December 11—13 

(continued) 


Panasonic can help you get the maximum performance 
from your computer system. The computer has the cap- 
abilities you need, but to get the most out of the system, 
a quality professional printer is vital. 

And that's a Panasonic printer. 

Lookto Panasonic for a full line of printers, compatible 
with most popular computer systems. They feature 
speeds of upto 180cps, correspondence and near-letter 
quality, graphics capabilities, bi-directional printing with 
logic-seeking capabilities, proportional printing, carriages 
accepting paper 4" to 15" wide, cartridge ribbons, and 
adjustable tractor and friction feeds. 

At Panasonic, we're very serious about the perfor- 
mance of our printers. Their reliability and our extensive 


* 1- Year Limited Warranty. (Carry-in or mail-in service.) 


Panasonic 
Printers. 


We help you 
get it out of 


service networkare a direct result of our commitment to 
quality. We offer a one-year limited warranty*, a nation- 
wide regional technical support network, and a toll free 
number. When you use a Panasonic printer, you have an 
established high tech manufacturer behind you. 

It's our business to offer you high quality peripherals- 
printers, computer displays, plotters, and data entry ter- 
minals. Find out how Panasonic can help you get it out of 
your system. Contact Computer Products Division, 
Panasonic Industrial Company, Division of Matsushita 
Electric Corporation of America, One Panasonic Way, 
Secaucus, N.J. 07094. Call TOLL FREE 800-222-0584, 
in New Jersey (201) 348-5337. 


Panasonic. 
Industrial Company 


Circle 321 on inquiry card. 


Atlanta, GA - (404) 925-6830; Chicago, IL - (312) 364-7900; Dallas, TX - (214) 258-6400; Cypress, CA- (714) 895-7413. 


\ 


EVENT QUEUE 


€ DEC SHOW 

DEXPO West 84, The Sixth 
National DEC-Compatible In- 
dustry Exposition, Disney- 
land Hotel, Anaheim, CA. 
Products and services that 
support Digital Equipment 
Corporation's machines will 
be displayed. Contact Ex- 
poconsul International Inc., 
55 Princeton-Hightstown Rd.. 
Princeton Junction. NJ 
08550, (609) 799-1661. 
December 11—14 


€ TECHNOLOGY UP- 
DATE—Hi-Tech Update '84, 
Delta Ottawa Hotel, Ottawa, 
Ontario, Canada. A series of 
presentations designed to 
inform senior management, 
engineers, and consultants. 
Sponsored by the Carleton 
University Faculty of Engi- 
neering. For further details, 
contact Conference Coll Inc., 
1138 Sherman Dr., Ottawa, 


mıl 
*ОЕМ Basic System 
*2-Drive PC-2000 System 


п I 
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Ontario K2C 2M4, Canada. 
(613) 224-1741. 
December 12—13 


€ EDUCATIONAL COMPUT- 
ING—The Second Annual 
International Computers in 
Education Conference, 
Queen Elizabeth Hotel, 
Montreal, Quebec, Canada. 
More than 100 exhibitors 
and 125 speakers will par- 
ticipate in conferences spon- 
sored by the McGill Univer- 
sity Faculty of Education. 
For more information, con- 
tact GEMS Conference and 
Consulting Services, POB 
367, Snowdon, Montreal, 
Quebec H3X 3T6, Canada, 
(514) 735-1388. 

December 12-14 


© COMPUTERS AND 
SOFTWARE—The Fourth An- 
nual Southeast Computer 
Show and Software Exposi- 


OEM BASIC 
SYSTEM 


LI е 5392 


$595 (Minimum Order 10 Units) 


$1395 (Special**), $1595 (List) 
91150 (езет а! Quantity 2 рсе) 


Circle 203 for Dealer Inquiries. 
Circle 204 for End-User Inquiries. 


tion. Civic Center, Atlanta, 
GA. Contact CompuShows, 
РОВ 3315, Annapolis, MD 
21403, (800) 368-2066; in 
Annapolis, (301) 263-8044; 
in Baltimore, (301) 269- 
7694; in the District of Co- 
lumbia, (202) 261-1047. 
December 13-16 


€ CAD/CAM SEMINAR 

Carl Machover on CAD/CAM, 
Cathedral Hill Hotel, San 
Francisco, CA. Contact Carol 
Every, Frost & Sullivan Inc., 
106 Fulton St., New York, 
NY 10038, (212) 233-1080. 
December 17-19 


€ BRIEFING ON 
ADVANCED LANGUAGES 
Structured Techniques Using 
Fourth Generation Lan- 
guages, Dallas, TX. See 
November 19-21 for details. 
December 18—20 


€ BUSINESS GRAPHICS 
SEMINAR—Carl Machover 
on Business Graphics, 
Cathedral Hil] Hotel, San 
Francisco, CA. Contact Carol 
Every, Frost & Sullivan Inc., 
106 Fulton St., New York, 
NY 10038, (212) 233-1080. 
December 20—21 


January 1985 


€ HANDS-ON LEARNING 
Hands-On Computer Semi- 
nars, Wintergreen, VA. 
Seminars offered are "Intro- 
duction to Personal Com- 
puting,” "Word Process- 
ing/Information Manage- 
ment," and "Spreadsheet- 
ing/Graphing." Each spans a 
four-day period and pro- 
vides 14 hours of hands-on 
practice. Rates, which in- 
clude lodging and ski-lift 
tickets, vary from $570 to 
$975, depending on accom- 
modations. Contact Dr. 

M. D. Corcoran, Wintergreen 
Learning Institute, POB 7, 
Wintergreen, VA 22958, 
(800) 325-2200; in Virginia, 
(804) 325-1107. 
January—March 


€ SYSTEM SCIENCE 
EXAMINED- The Eighteenth 
Annual Hawaii International 
Conference on System 
Sciences: HICSS-18, Hono- 
lulu, HI. A series of con- 
ferences devoted to ad- 
vances in information and 
system sciences. Major topic 
areas are hardware, soft- 
ware, decision-support and 
knowledge-based systems, 
and medical information 
processing. Contact Nem B. 
Lau, HICSS-18 Conference 
Coordinator, Center for Ex- 
ecutive Development, Col- 
lege of Business Administra- 
tion, University of Hawaii, 
2404 Maile Way, C-202, 
Honolulu, HI 96822, (808) 
948-7396. 

January 2—4 


@ GIZMOS GALORE 
Consumer Electronics Show, 
Convention Center, Las 
Vegas, NV. One of the 
largest shows of consumer 
electronics products. Contact 
Consumer Electronics Office, 
Suite 300, 2001 Eye Street 
NW, Washington, DC 20006, 
(202) 457-8700. 

January 5-8 


€ MANAGE RESOURCES 
WISELY —Managing Com- 
puter Resources, Winter- 
green, VA. Focuses on net- 
working, system design, per- 
formance evaluation, and 
operational difficulties en- 
countered by managers and 
executives. Rates include 
lodging and ski-lift tickets 
and vary from $570 to $769 
depending on accommoda- 
tions. Contact Dr. M. D. Cor- 
coran, Wintergreen Learning 
Institute, POB 7, Winter- 
green, VA 22958, (800) 
325-2200; in Virginia, (804) 
325-1107. January 7-11 


€ STERLING COMPUTER 
SHOW -The Fourth Annual 
Sauk Valley Computer Club 
Computer Show, Northland 
Mall, East Lincolnway, Sterl- 
ing, IL. Businesses, schools, 
and users groups from the 
area will display and dem- 


EVENT QUEUE 


onstrate computers and 
related services. Admission 
is free. Contact Sauk Valley 
Computer Club, РОВ 702, 
Sterling, IL 61081. 

January 12-13 


€ THINKING OF SOFT- 
WARE-The Second Annual 
International Software Up- 
date, Kahala Hilton Hotel, 
Oahu. HI. Speakers from the 
U.S., Europe, and Pacific 
Rim nations will discuss 
trends, current difficulties. 
possible solutions to 
marketing problems, and 
the future of software. At- 
tendance is limited. Contact 
Raging Bear Productions 
Inc.. Suite 175, 21 Tamal 
Vista Dr., Corte Madera, CA 
94925, (800) 732-2300; in 
California, (415) 924-1194. 
January 14-18 


© SCSI DEVELOPMENTS 
Small Computer Systems !n- 
terface (SCSI) Forum, Fort 
Lauderdale, FL. A seminar 
and exhibit devoted to SCSI 
controllers and peripherals. 
Contact Mr. J. Molina, SCSI 
Forum Ltd. РОВ 2625, Po- 
mona. CA 91768-2625, (213) 
410-3952. January 15 


© COMMUNICATIONS 
INDUSTRY CONFERS 
COMMTEX International and 
The 1985 МАМА. Conven- 
tion Center, Anaheim, CA. 
COMMTEX features audio- 


visual, video, and microcom- 


puter products for business, 
education, and government. 
NAVA, the conference and 
convention of the Interna- 
tional Communications In- 
dustries Association. is 
made up of numerous semi- 
nars, general sessions, and 
special-interest group 
meetings. Contact Interna- 
tional Communications In- 
dustries Association, 3150 
Spring St., Fairfax, VA 
22031-2399, (703) 273-7200. 
January 16—21 


@ OPTICAL ENGINEERING 
SYMPOSIUM—The 1985 
Symposium on Optical and 


Electro-Optical Engineering 
and Instrument Exhibit, Mar- 
riott Hotel, Los Angeles, CA. 
This symposium, sponsored 
by the International Society 
of Photo-Optical Instrumen- 
tation Engineers (SPIE), is 
made up of conferences, ex- 
hibits, and tutorial short 
courses. Contact SPIE, POB 
10, Bellingham, WA 
98227-0010: January 20—25 


Ө UNIX USERS UNITE 

The 1985 UniForum: The In- 
ternational Conference of 
UNIX System Users, Info- 
mart, Dallas, TX. More than 
400 companies are expected 
to exhibit UNIX-related 
equipment. A conference 
program is planned. Uni- 
Forum, sponsored by the 
/usr/group, will be held in 
conjunction with the grand 
opening of Dallas's Interna- 
tional Information Process- 
ing Market Center (Infomart). 
Contact Professional Exposi- 
tion Management Co., Suite 
205, 2400 East Devon Ave. 
Des Plaines, IL 60018, (800) 
323-5155; in Illinois, (312) 
299-3131. January 21-25 


Ө NETWORK CON- 
FERENCE, EXPO—The 
Seventh Annual Communica- 
tions Networks Conference 
and Exposition. Convention 
Center, Washington, DC. 
Contact Communications 
Networks 1985, РОВ 880. 
Framingham, MA 01701. 
(800) 225-4698: in Massa- 
chusetts (617) 879-0700. 
January 29—31 


Ө PAN AMERICAN CON- 
FERENCE—The First Inter- 
national Information Man- 
agement Congress Pan 
American Conference. 
Caribe Hilton International 
Hotel, San Juan, Puerto Rico. 
Seminars and product ex- 
hibits on advanced micro- 
graphics and office automa- 
tion. Contact IMC Pan 
American Conference, POB 
34404, Bethesda, MD 20817. 
(301) 983-0604. 

January 30-31 m 
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LMC 

32-Bit Virtual 

Memory MegaMicro 

Is The-State-Of-The-Art 
UNIX Microcomputer 


LMC's 32-bit MegaMicro provides mainframe 

or super-minicomputer performance at prices сот- 
petitive with today’s far less powerful 8- and 16-bit 
microcomputers. This is made possible by use of 
the next generation of logic chips—the National 
Semiconductor 16000-series. LMC MegaMicros 
incorporate: the NS16032 central processing unit 
which has true 32-bit internal logic andinternal data 
path configured on the IEEE 796 multibus; 
demand- paged virtual memory implemented in 
hardware; and hardware 64-bit double- precision 
floating-point arithmetic. 


The LMC MegaMicro is supplied with HCR’s 

UNIT Y* which is a full implementation of UNIX 
and includes the Berkeley 4.1 enhancements to 
take advantage of demand- paged virtual memory. 
Also included are C and FORTRAN. Typical multi- 
users ems with 33 megs. of fast (30 ms. average 
access time) winchester disk storage, a half meg. 
of RAM, virtual memory, hardware floating-point 
arithmetic, UNIX, C, and FORTRAN 77 are avail- 
able for $20,000 (and even less with quantity or 
OEM discounts). 


* UNITY isa Trademark of Human Computing Reseurces. 
“UNIN is a Trademark of Bell Lahoratories. 


SEE US AT COMDEX 
BOOTH M1240 
4200 W. Diversey, Chicago, IL 60639 (312) 282.9667 
BER 
BI | A member of The Marmon Group of companies 
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BYTE: 


When the power goes down, 
so does your computer— maybe 
taking your data with it. 

Ifyou had last year's sales 
figures with next year's projec- 
tions on screen, you're going 
to be in the dark a long time. 


Maybe too long. 
Unless you backup your data. 
Every day. 
No matter what. 


NOVEMBER 1984 


THE LIGHTS WILL COME BACK ON. 
YOUR DATA MAY NOT. 


The smartest way to do that 
is with a Tallgrass HardFile™ 
Mass Storage System. 


Shown above, the 20 megabyte HardFile 
with 20 megabyte tape Jor $2,995. 


TALLGRASS SELLS MORE 
HARD DISK STORAGE WITH 
CARTRIDGE TAPE BACKUP 
THAN ANYONE IN THE WORLD. 


Tallgrass took the industry’s 
most reliable medium—magnetic 
tape—and perfected a format 
that’s become the standard for 
personal computers. 

We used aremovable tape 
cartridge to store data out of 


harm's way. Апа made two ver- 
sions. Our 3000 Series HardFiles 
combine tape's accuracy with 
the enormous capacities of hard 
disk, with 12, 20, 35 or 70 mega- 
bytes storage with a removable 
cartridge tape for backup. 

Our 4060 tape storage system, 
for personal computers with 
hard disks built in, supplies 60 
megabytes of backup capacity. 


Result: the world's best selling 
mass storage systems with the 
most reliable data protection. 

And а decidedly enlightened 
approach to doing business. 

For a free brochure, your 
nearest dealer, and more 
good reasons to backup, 
call 1-800-228-DISK. 

Before the lights 
go out. 


M 


РА 


TALLGRASS 
TECHNOLOGIES 


COMMITTED TO MEMORY 


Circle 390 on inquiry card. 


HardFile'" and Tallgrass are trademurks of 
Tallgrass Technologies Corporation. © 1984 Tallgrass Technologies. 
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A TRAVESTY IS a distorted, stylistically incongruous translation or imitation 
of a literary or artistic endeavor. Some puns are travesties; so is a Mark Russell 
musical parody. In the computer business, people sometimes think that docu- 
mentation is a travesty. 

A travesty is an interesting study for a linguist. Until the invention of the 
computer, however, analyzing the frequency of various letter combinations 
was tedious at best. But today even microcomputers aid the student of lan- 
guage in examining the frequency of letter patterns in ordinary text. It is even 
possible to imitate the style of a writer by generating text based on the pat- 
terns observed in a particular passage. This month's feature article by Hugh 
Kenner and Joseph O'Rourke describes a travesty generator written in Pascal. 
The program uses frequency tables and reveals that the best algorithm is slow 
but the faster algorithm misses certain patterns. Regardless, the possibilities 
for the linguist, or the entrepreneur looking for a name for his newest com- 
pany, are exciting. 

The big new product of the fall turns out to be small—Data General's new 
eight-pound, PC-compatible portable computer called the One. Technical 
editors Gregg Williams and Ken Sheldon report on the custom gate arrays, 
CMOS (complementary metal-oxide semiconductor) chips, and efficiently used 
printed-circuit board space (with surface-mounted ICs) that permit packaging 
desktop power in a true briefcase portable. A sub-$3000 price tag makes the 
Data General/One affordable, but imperfect LCD technology might hurt the 
machine's acceptance. 

Steve Ciarcia travels to the cutting edge of technology again this month, 
building what he believes is the first speech-recognition device based on the 
new General Instruments SPIOO0 voice-recognition chip. This is a low-cost, 
high-performance, voice-recognition hardware project. 

Contributing editor Bruce Webster recently learned the MacFORTH program- 
ming language in order to produce some software for his Macintosh. The result 
is a game board for the Japanese game of go. Webster's software doesn't play 
the game: it automates the board manipulations of two human opponents 
and might prevent that aggravating ploy known as "go-stones pick up^ 

Dr. Leo Bores's recent medical-research visits to the Soviet Union turned 
up an interesting surprise—an Apple computer clone. At $17,000, this machine 
is not likely to flood American shores as did the wave of Apple copies from 
the Far East. The existence of such a machine could add a new dimension 
to Soviet-American relations, however, if Jobs and Wozniak decide to sue. 

November's concluding feature, the second installment in our series on the 
Pick operating system, examines programming, portability, and batch process- 
ing. Rick Cook and John Brandon discover that Pick is easier to use than UNIX 
and provides powerful BASIC program-development tools. 


—G. Michael Vose, Senior Technical Editor, Features 
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PRODUCT DESCRIPTION 


THE DATA GENERAL 


A 10-pound battery-powered portable that's fully compatible 
with the IBM PC 


Editor's Note: The following is a BYTE product description. It is 
not a review. We provide an advance look at this new product because 
we feel it is significant. A complete review will follow in a subse- 
quent issue. 


IMAGINE A PORTABLE COMPUTER that weighs only 10 
pounds but has a full-size display screen, a standard 
keyboard, and two disk drives. Imagine that it can run 
for up to eight hours on built-in batteries or use an or- 
dinary wal] outlet. Now imagine that it is software- 
compatible with the IBM Personal Computer (PC) and 
can have up to 512K bytes of internal RAM (random- 
access read/write memory). Imagine two serial ports, an 
optional built-in modem, and an expansion bus that will 
let you connect the system to a monitor in your office 
or add on third-party hardware. 

Earlier this year, David Winer, president of Living 
Videotext and publisher of ThinkTank, dreamed of just 
such a portable computer (see "Portables—1984 and 
Beyond;' by David Winer and Peter Winer, in the January 
BYTE, page 243). Winer predicted that this ideal portable 
would take two to three years to arrive, that it would 
weigh up to 25 pounds, and that it would cost up to 
$5000. 

Imagine Winers surprise when, in June, he received 
a preproduction unit that included all of the above 
features and was told that the system would be available 
this fall for "well under $3000." 

The system is the $2895 Data General/One, a portable 
computer that incorporates a number of state-of-the-art 
innovations in a sleek 10-pound package. 

The Data General/One features a full-size, flip-up LCD 


Gregg Williams is a senior technical editor and Ken Sheldon is a 
technical editor for BYTE. They can be contacted at POB 372, 
Hancock, NH 03449. 


(liquid-crystal display) screen that displays 25 lines of 80 
characters, or 256 by 640 pixels for software that uses 
bit-mapped graphics. Although the display is less than 
an inch thick, its viewing surface is as large as that of 
a standard IBM monitor and much larger than the 
displays of other portable computers. (There are, unfor- 
tunately, some trade-offs associated with such a large 
LCD, as we'll explain later.) Although color graphics are 
not yet available, the video system will display most 
monochrome and color graphics in shades of gray. 

The Data General/One's keyboard (see photo Ic) is a 
standard, full-size, low-profile QWERTY keyboard with a 
variety of special and function keys designed to make 
it compatible with the IBM PC while maintaining com- 
patibility with the Data General line of computers. Thus, 
IBM's Control, Alternate, and Delete keys are present, 
as well as Data General's Command and Special keys and 
even a blank key for future use. 

Ten function keys are arrayed across the top of the 
keyboard, and above them is a ridge for inserting plastic 
command cards for programs such as word processing. 
Four cursor-control keys are lined up along the bottom 
right. 

Like other PC clones—and unlike the IBM PC—the Data 
General/One has large Shift and Return keys in the places 
where a typist would hope to find them. Finally, a 
numeric keypad is superimposed over a group of keys 
on the right-hand side of the keyboard; it's activated by 
hitting the Num Lock key. (continued) 


Photo 1: The Data General/One with case closed (la) 
and case open (1b). The keyboard (1c) is a full-size 
QWERTY unit compatible with IBM's PC and Data 
General's line of computers. The portable comes with a 
3%-inch microfloppy-disk drive on the right-hand side 
(1d), and theres room for an additional drive. 


BY GREGG WILLIAMS AND KEN SHELDON 
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The Data General/One comes with a 34-inch floppy- 
disk drive on the right-hand side, and there's room for 
an additional built-in drive (see photo 1d). These double- 
'sided drives provide 512 bytes per sector, 8 or 9 sec- 
tors per track, and 40 or 80 tracks per side—a maximum 
of 720K bytes of storage per disk. An external 5 М-їпсһ 
drive, with up to 360K bytes per disk, may also be at- 
tached to the unit. With this external drive, the Data 
General/One can run most of the software available for 
the IBM PC or transfer software that's not copy-protected 
to 3%-inch disks. At the time of this writing, 20 major 
software packages are already available in 34-inch for- 
mat, including Lotus 1-2-3, WordStar, dBASE II, VisiCalc, 
and the PFS series. 

An A/C adapter, included in the base price, enables 
you to use the system with a wall outlet. You can also 
install an optional battery pack containing 10 nickel- 
cadmium batteries by removing a cover on top of the 
machine. The battery pack comes with a recharger that 
lets you charge the batteries from a wall outlet, even 
while running the system from another outlet. 

On the back of the Data General/One are a bus- 
expansion connector and two RS-232C serial ports. One 
of the serial ports also doubles as an RS-422 port, thanks 
to a program-controllable switch. 


OPTIONS 

Options for the Data General/One include internal mem- 
ory expansion in 128K-byte chunks (up to 512K bytes 
maximum), a built-in 300-bps (bits per second) moder 
an external 5 М-їпсһ drive, an external 1200-bps modem, 
the battery pack and charger, a carrying case, and a por- 
table printer. The printer has a 27-pin print head that 
provides type that's quite readable on thermal paper or 
smooth sheet paper—this rules out rough-surfaced bond 
paper. The printer can run from the system's power sup- 
ply or its own set of nickel-cadmium batteries. 


SOFTWARE 

The Data General/One supports MS-DOS, CP/M-86, and 
various programming languages. According to Data 
General's software team, a great deal of IBM PC soft- 
ware will run as is, using the external 5 %-inch drive. In 
addition, several software developers have signed agree- 
ments with Data General to release their software in 
3%-4псһ format. Among these developers are Ashton- 
Tate, Infocom, Lotus Development Corporation, Micro- 
Pro, Microsoft, Peachtree, and Software Arts. 

A few pieces of software have been built into the sys- 
tem's ROM (read-only memory). These programs include 
Notebook, a kind of scratch pad that lets you print out- 
put or send it via modem to another computer (but does 
not let you save it); Terminal, which enables the com- 
puter to act as a dumb terminal to the Data General line 


of minicomputers; and a system configurator that lets 
you configure the Data General/One for different moni- 
tors, keyboards, printers, and so on. Each of these pro- 
grams is menu-driven and makes use of the function keys, 

Data General has also announced DG Term, an ad- 
vanced terminal program, and CEO Connection, which 
enables the Data General/One to tie into the company's 
CEO office-automation system. 


[INSIDE 

The Data General/One is built around the 80C88, a 
CMOS (complementary metal-oxide semiconductor) ver- 
sion of the 8088 microprocessor used in the IBM PC and 
most of the PC clones. The 80C88 uses less power than 
the 8088—an obvious advantage in a portable system— 
but it is a little slower, operatin at 4 MHz as compared 
to the 8088's 4.77 MHz. 

The Data General/One comes with 128K bytes of RAM 
on the main printed-circuit board, 80K bytes of which 
is available to the user. (The system uses 48K bytes of 
RAM to manage screen graphics.) Also located on the 
main board are 32K bytes of ROM that contain the BIOS 
(basic input/output system), diagnostics, and built-in 
software. 

Mounted on the main board is a small box in which 
up tothree 128K-byte memory expansion cards may be 
added, providing a maximum of 512K bytes, with 464K 
bytes available for user programs. 

The I/O (input/output) components are located on a 
separate card, as are the power-supply components, and 
the disk-controller hardware is located on top of the disk 
drive(s). An optional 300-bps modem card may also be 
installed internally. 


TECHNOLOGICAL INNOVATIONS 
The Data General/One could not have been built without 
pushing current technology to the limit—in many cases. 
designing the machine around parts announced but at 
the time not available. Three innovations stand out: 
technology to create an LCD panel the size of a stan- 
dard monitor display, the inclusion of custom gate ar- 
rays that decrease the component count, and the use 
of CMOS parts to reduce heat and power consumption. 
The Data General/One's LCD panel is innovative from 
both manufacturing and design standpoints. A liquid- 
crystal display consists of two glass sheets separated by 
a conductive liquid material. Nippon Data General 
engineers overcame manufacturing difficulties associated 
with creating an LCD of this size, the main problems be- 
ing the size of the glass sheets and the evenness of the 
distance between the two inner surfaces. 
LCDs are often criticized for being "slow'—that is, leav- 
ing a ghost image that fades slowly er agh for t^^ eye 
(continued) 
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DEVELOPMENT OF THE 
DATA GENERAL/ONE 


ccording to Kazuhiro Miyashita, 

head of the research and devel- 
opment team that designed the Data 
General/One, a portable computer was 
the last thing on his mind when he 
went to the National Computer Con- 
ference (NCC) in May of 1982. 

"We had just finished designing a 
laser printer for Nippon Data General, 
and | werit to NCC in search of a new 
project for our team,” Miyashita says. 
"At the time, we had o intention of 
doing a. portable computer: 

At NCC, however, laptop portables 
such as the Gavilan were stealing the 
show, and when Miyashita returned to 
Japan, his list of possible projects in- 
cluded a proposal for a portable com- 
риїег. The laptop project was approved 
in September of 1983. 

At the time,.the proposal was only 
a concept, with none of the hardware 
specified. By January of 1984, however. 
an initia) design was presented, one 
that included a large LCD (liquid-crystal 
display) screen emphasis on 
CMOS (complementary metal-oxide 
semiconductor) technology. In other 
respects, the design differed signifi- 
cantly from the final product. The cover 
of the proposed portable flipped aside 
to reveal an LCD, a microcassette, and 
a small keyboard. It looked. literally, like 
a three-ring notebook—thus the code 
name for the project. Book 1. 

The microcassette was the first major 
element to change: it was replaced by 
a floppy-disk drive because, as Bob 
Miller, senior vice president for Data 
General, put it, “Nobody's going to buy 
a portable computer with a microcas- 
se te 

Although there re many floppy- 
disk options to cnoose from, the 
design team settled on 3%-їпсһ drives 
(licensed by Sony and made by Epson) 
for three main reasons: a small size 
that would allow for two built-in drives, 
less power drain than other drives, anc 
use of hard-shell disks that can contain 
increased amounts of data. 


The change in storage media dictated 
a change in software philosophy, away 
from a concentration on ROM (read- 
only memory) software and toward 
mass-market applications. To the Data 
General software team located in 
North Carolina~they had struggled to 
convince vendors to make software for 
the company's Desktop Generation 
microcomputer—this meant only one 
thing: as much IBM PC compatibility 
as they could get. Ironically, then, it was 
the third-party software team that 
spelled out the requirements for much 
of the Data General/One's internal 
hardware, in order to make the system 
IBM PC compatible. 

In June of 1983, Edson DeCastro, 
president of Data General, visited Nip- 
pon Data General to discuss the proj- 
ect. DeCastro wanted the portable to 
be compatible with his company's line 
of mini- and microcomputers he 
pressed the team to incorporate a full 
25-line by 80-column display in the 
design. Nippon Data General's contacts 
with other Japanese manufacturers 
quickly became invaluable. 

The largest LCDs available at the time 
were 480 by 128 pixels, and no ven- 
dor was willing to commit to making 
a larger screen because the technical 
challenges were too great. Miyashita 
was able to convince two vendors, 
however, that to develop a full-size LCD 

зеп would be beneficial for all in- 
voived. In September, Hitachi agreed 
to try and make a 640- by 256-pixel 
LCD that would provide 25 rows and 
80 columns of 7 by 9 characters (8 by 
10 with spacing). Epson followed quick- 
ly thereafter. (Interestingly, the division 
of Epson that makes the LCDs is 
distinct from its sister company that 
makes portable computers. The LCD 
maker apparently prefers to sell its 
parts to outside companies because it 
makes more money that way. As one 
member of Data General's third-party 
software team put it, "Good old 
capitalism strikes again.) 


By October of 1983, the essential 
elements of the design had been 
finalized in spite of the fact that major 
parts, such as the LCD and 80C88 
microprocessor, were not available yet. 
"We had to design to the specifications 
given to us by the parts designers and 
synchronize our design with theirs,’ 
Miyashita says. In this “design by 
speculation.’ Nippon Data General had 
Jn advantage over American iptop 
portable manufacturers such as 
Hewlett-Packard and Apple, which have 
had trouble getting Japanese manufac- 
turers to commit to volume production 
of large LCDs. 

During this time, the design of the 
Data General/Ones c — was taking 
place in Data General's Westboro, Mas- 
sachusetts, division, while develop- 
ment of the ROM software and deals 
with third-party software vendors were 
taking place in North Carolina. The 
ROM software was purposely limited 
so as not to scare off the vendors of 
application software’ those vendors 
,enerally found that making versions 
of tneir programs for the Data General/ 
One consisted of simply putting the 
ІВМ PC version on а 3%-inch micro- 
floppy disk. 

In January, the "final form factor" of 
the project was completed—a proto- 

ype with essentially the same exter- 
ial арреага, «= as the final product 
would have. Still, neither the 80C88 nor 
the commercial gate arrays were yet 
available: they were included in the 
second prototype, released in April. 
The third and final prototype was 
unveiled in June. and preproduction 

ts began shipping to third-party 
sottware developers, like David Winer 
of Living Videotext. 

"We were blown away.’ Winer says. 
"When we wrote the article for BYTE 
[see "Portables—1984 and Beyond" : 
page 243 of the January issue] it 
seemed as if we were being overam- 
bitious in our projections. Actually, we 
were conservative. 
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to catch. The challenge for the designers of the Data Сеп- 
eral/One was to create a full-size panel that would be 
both readable and "fast" Faster LCDs have to receive 
electrical pulses more often in order to retain their opac- 
ity, a doubly difficult challenge for a proposed panel with 
more than 2.6 times as many pixels as the largest LCDs 
being produced then (640 by 256 pixels versus 480 by 
128 pixels). 

The solution was an ingenious one. Since there was 
no way to pulse 163,840 pixels often enough to produce 
a dark image, the designers created a single physical 
panel divided electrically into a number of smaller panels 
that are driven simultaneously. Functions such as smooth 
scrolling from one screen to another are tricky with this 
kind of system, and the challenge was finding video- 
display drivers that could handle the task. 

The engineers solved this problem by using CMOS gate 
arrays, which also significantly contributed to the Data 
Сепега/Опе'ѕ compactness and portability. Two 
4000-gate gate arrays control the video display and 
replace about 500 integrated circuits (ICs), which would 
use lots of space and power: one gate array controls the 
LCD panel's contents and contrast, based on the con- 
tents of video memory; the other mediates the pro- 
cessor's access to video memory and emulates a super- 
set of the functions of the Motorola 6845 video- 
controller chip (the one used in the IBM PC). The com- 
puter "sees" the same character and graphics memory 
areas as are in the IBM PC. 


REDUCING POWER CONSUMPTION 

As previously stated, extensive useof CMOS parts such 
as the 80C88 processor and the memory chips radically 
decreases the power needed to run the Data General/ 
One. (Because machines using CMOS parts also develop 
negligible heat. a designer can create compact designs 
without having to worry about heat-dissipation prob- 
lems.) CMOS integrated circuits hold information with 
virtually no current (usually in the range of microamps) 
and require only milliamps of extra current when that 
information is being accessed or changed. Also, the 
80C88 has half as many data lines as its parent chip, the 
80C86. Although this means about a 20 percent 
decrease in processing power, it also means that the 
computer has eight fewer data lines to drive. 

The designers also reduced power consumption by 
careful choice of their 64K-byte static CMOS RAM chips. 
Most memory designs use 64K- by 1-bit designs, thus 
requiring eight chips to be activated to retrieve a single 
byte (1 bit from each chip); by using 8K- by 8-bit chips, 
the designers made it possible for the processor to read 
or write | byte of data by activating only one CMOS chip. 

Finally, the designers created hardware and software 
that automatically switch power on and off to subsystems 


(such as the floppy disks and communications subsys- 
tem) that normally consume large amounts of power. 


MAKING IT SMALLER 

The Data General/One fits in a space of 355 cubic 
inches—about the size of two three-ring binders. The wise 
choice of components (34-inch disk drives, gate arrays, 
and the thin LCD panel) helps in terms of size, as does 
a state-of-the-art printed-circuit-board technique known 
as surface mounting. Surface mounting lets manufac- 
turers put specially packaged ICs directly onto the cop- 
per traces without having to first drill holes through the 
board. The lack of holes means that the designers can 
lay more traces per board and use both sides of the 
board. For example, the 128K-byte memory card (see 
photo 2b) packs 18 ICs onto both sides of a board about 
the size of a playing card and only a quarter-inch thick. 


OTHER INNOVATIONS 

Because the Data General/One is not designed to be 
opened by the end user, the machine's engineers in- 
cluded the aforementioned configuration program in 
ROM. The user's choices are stored in RAM, backed up 
by a lithium battery that should, according to Data 
General, last for three years. 

Another nice touch is that the Data General/One char- 
acter set is downloaded from ROM to RAM at C5000 
hexadecimal (see table 1). This lets software vendors and 
other programmers redefine the character set, a feature 
that often makes software more versatile. 


IBM PC COMPATIBILITY 
According to Data General, programs that use the docu- 
mented IBM DOS and BIOS interfaces will run on the 
external 54-inch drive without modification. Although 
we did not conduct exhaustive tests, a fair amount of 
the PC software we had on hand booted up without 
problems, including WordStar, PeachText, PC-Talk, Turbo 
Pascal, and others. Some programs exhibited problems. 
Flight Simulator ran fine, but there were scattered pieces 
of graphics along the top and bottom of the screen. 
Lotus 1-2-3 ran well except that the printer driver did not 
work; the 34-inch-disk version announced concurrently 
with the Data General/One does not have this problem. 
On the hardware end, Data General has announced 
(continued) 


Photo 2: A top view (2a) of a preproduction Data 
General! One shows the power-supply board at top 
left, the disk-drive controllers at the right, and the 
main board at bottom left. The ПО board is not 
shown. A case mounted on the motherboard holds 
128K-byte RAM cards (26), which are the size of 
playing cards. The bottom of the main board is in 2c. 
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Table 1: The Data General/One memory map. The 128K 
byles of memory on the motherboard includes 80K bytes of 
available memory and 48K bytes of dual-ported RAM 
(marked with asterisks) used to support the LCD panel. (This 
video memory actually totals 52K bytes, not 48K bytes. This 
is because 4K bytes are shared by the monochrome and 
color-video memory areas and are mapped to the appropriate 
address depending on the video mode that is active at the 


moment.) 


BEGINNING 
LOCATION 
(HEXADECIMAL) 
00000 

14000 

34000 

54000 

74000 


B0000 


B1000 

B8000 
BC000 
C0000 


AMOUNT 


OF MEMORY NOTES 


80K bytes 


128K bytes 


128K bytes 


128K bytes 


240K bytes 


4K bytes* 


28K bytes 
16K bytes* 
16K bytes 
20K bytes* 


12K bytes” 
32K bytes 


128K bytes 


32K bytes 


motherboard; user 
memory 


optional memory 
board 


optional memory 
board 


optional memory 
board 


memory space for 
external memory 


monochrome video 
memory 


used by gate arrays 


color video memory 
used by gate arrays 


image buffer that 
stores bit map for 
LCD panel 


font memory 


reserved for future 
use by Data 
General 


memory space for 
external memory 


system ROM, in- 
cludes BIOS, boot- 
strap code, Note- 
book and Terminal 
programs 


end of address 
space 


its intention to release an expansion chassis that will 
enable you to add IBM PC-compatible plug-in boards. 


CAVEAT 

The information in this product description is based on 
two days of meetings with Data General people. a tele- 
phone conversation with the design team leader in Japan, 
access to the Data General/One programmer's manual, 
and more than a week's access to a fully functional, late- 
preproduction machine with 512K bytes of memory, two 
3¥%-inch disk drives, battery pack, internal modem, and 
external 54-inch floppy-disk drive. All photos and mea- 
surements in this article were taken from this preproduc- 
tion machine. 


INITIAL TESTS 

We ran a few tests on the Data General/One in our of- 
fices. The system completes its internal memory test (with 
512K bytes) in 10.3 seconds; an IBM PC at BYTE with 
the same amount of memory takes 43.8 seconds. 

Data General claims the batteries will last 8 to 10 hours 
with the disk being used 20 percent of the time. With 
the battery fully charged, the Data General/One we tested 
lasted 6 hours, 51 minutes running a GW BASIC program 
that wrote to disk once a minute, a process that took 
8 seconds, resulting in a 13.3 percent duty cycle. (The 
nickel-cadmium batteries are said to recharge in 6 to 8 
hours; for this test, we left the recharger connected 
overnight.) 

The infamous Gilbreath Sieve of Eratosthenes bench- 
mark took 202 seconds to complete one iteration using 
Microsofts GW BASIC; the IBM PC took 191 seconds 
using its BASICA. 

The prototype Data General/One we had (fully con- 
figured) weighed 12 pounds, 10 ounces. The AC power 
adapter weighed | pound, 13 ounces. The battery 
recharger weighed 4 ounces. 


STRENGTHS AND WEAKNESSES 

The Data General/One's most important strength is that 
it is truly portable and fully functional. We've seen 
machines that are small, light (under 15 pounds), and 
useful (the Radio Shack Model 100 is the most popular 
example so far). But this is the first such machine that 
is as useful as the computer on your office desk, has 
512K bytes of memory, an LCD panel the size of a stan- 
dard display, two large-capacity disk drives, a comfort- 
able keyboard, and a modem. 

One of the nicest things about the LCD panel is that 
its low-persistence pixels make it possible for text to 
scroll at normal display speed without leaving behind 
ghost images (a problem with many LCD panels}. It is 
also different in that it uses 2-to-l aspect pixels (rec- 
tangular pixels twice as high as they are wide) instead 
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of the 1-to-1 aspect pixels used in other LCD panels. 
Because the 2-to-1 aspect pixel most closely matches 
that of video displays, the Data General/One display 
looks like a CRT (cathode-ray tube) display, while others 
(the announced LCD panel for the Apple Ilc, for exam- 
ple) give a distorted image that is compressed vertically. 

The Data General/One brings us again to the inevitable 
adjustments to yet another keyboard layout. All in all, 
Data General has done a good job of creating a keyboard 
that is compatible with both IBM PC and Data General 
keyboards. The keys, though they give some audible 
feedback, are not as loud as those of the IBM PC or other 
portables. For those of us who have finally gotten used 
to the location of the left Shift key on the IBM PC, Data 
General's decision to place it in its preferred, pre-PC posi- 
tion means we'll have to readjust again. 

One change that we like is the placement of the func- 
tion keys above the number keys. This enables you to 
insert directly above the keys plastic templates that tell 
the function of each key and its function when used with 
Shift, Control, and Control-Shift. Because Data General 
computers have 15 function keys, the keyboard layout 
lets Data General software use the FI through FIO keys 
and the five keys to their right as function keys. 

Data General is to be commended for choosing a stan- 
dard disk format for its 3^-inch drives. The Data General/ 
One uses unmodified Sony 80-track, double-sided disk 
drives and formats each track as nine 512-byte sectors; 
this is the proposed standard used by Microsoft for 
3%-inch-disk MS-DOS systems. Hewlett-Packard and 
Apple, the first major vendors to use 34-inch drives, have 
both used incompatible, nonstandard disk formats. Ac- 
cording to one engineer, Data General places a high 
value on industry-wide compatibility and hopes that 
future vendors will adopt this format. (The Data General/ 
One can read and write disks using one or two sides and 
8 or 9 sectors per track. With some limitations, it can 
also write sectors of 128, 256, and 1024 bytes each.) 

On the negative side, we must point out that the LCD 
panel is difficult to read in conditions less than ideal. 
It looks great if you have diffuse light coming over one 
shoulder and you're wearing light-colored clothing; other- 
wise, the image is not strong enough to overcome the 
image reflected on the glass face of the LCD (even when 
you adjust the LCD's contrast) Also, because of the 
physics of driving rows and columns of LCD pixels, you 
can see faint streaks above and below and dark vertical 
bars in the LCD image. The LCD image is functional— 
good enough for an airport but not for sustained use 
at the office. (Fortunately, Data General claims it will fix 
this inadequacy with a "system expansion box"; see 
“Plans.’) 

Another disappointment is the quality of the ROM- 
based Notebook and Terminal programs, which are 


limited in that they cannot interact with the microfloppy 
disks. Although you can use the Notebook to write some- 
thing and print it out (or transmit it to a remote com- 
puter using the Terminal program), you cannot recall and 
save work directly to a disk, which makes us think that 
we wouldn't use these programs very often. The Data 
General engineers explained that the two programs 
"came free" because of ROM space left over after the 
Configuration program had been written. They also didn't 
want to anger third-party software developers, who are 
less enthusiastic about writing software for a given 
machine if adequate programs are bundled with it (in 
ROM or on disk). 

Finally, we must point out a simple inadequacy of some 
importance: the machine has no built-in handle. Granted, 
Data General will offer several carrying cases, but they 
are too inconvenient for those times when you want to 
carry the machine to the library downstairs. Maybe some- 
one will invent a harness that has a handle and never 
needs to be removed from the machine. 


PLANS 

A Data General spokesperson said that a "system expan- 
sion box" would be available "60 to 90 days after prod- 
uct announcement" (September 20). Although he could 
not provide specifications for the unit, he said that it 
would definitely include the ability to drive a color or 
a monochrome monitor. With this feature (and perhaps 
the 54-inch disk drive), we can see possibly buying a 
Data General/One instead of an IBM PC. 

On the Data General/One main board, there is an 
empty socket beside the 80C88 that is the same size as 
the empty socket beside the 8088 in the IBM PC. Since 
wenow know that that IBM PC socket is meant to house 
an Inte] 8087 arithmetic coprocessor chip, it is plausible 
to speculate that the empty Data General/One socket will 
house an 80C87 or some other coprocessor that will 
enhance the machine's performance. The Data General 
spokesperson would not comment, but he pointed out 
that the Data General/One is "not the only product in 
this line we intend to put out" and that Data General 
has plans to ensure that its products will provide state- 
of-the-art performance. 

Another interesting possibility springs from the fact 
that there are four DMA (direct memory access) chan- 
nels in the Data General/One, two internal and two ex- 
ternal. Of the internal DMA channels, one is used for 
the 34-inch drives, and the other is reserved “for future 
use" An obvious enhancement to this machine would 
be substitution of a 34-inch Winchester hard disk (which 
might hold, say, 10 megabytes) for the second disk drive. 
A machine of such capacity, at less than half the weight 
of a suitcase-size AC-powered transportable computer, 
would be impressive indeed. I 
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Build a low-cost, high-performance 
speech-recognition system 


The concept of a com- 
puter understanding 
speech is not new. For 
years we have watched 
Capt. Kirk and Mr. Spock 
on the bridge of the Enter- 
prise talking with the ship's 
computer or have remarked at the 
diabolical mind of HAL in 2001: A Space 
Odyssey. These computers represent the 
ultimate in automatic speech recognition 
(ASR). Unfortunately, most of their capa- 
bilities are still science fiction. 

The ultimate goal of all speech-recogni- 
tion techniques is to characterize the 


spoken word into a recognizable pattern. . 


Specifically, ASR is the ability that would let 
a computer recognize the spoken word. Ex- 
actly how the words are spoken, however, 
determines the hardware cost and analysis 
techniques employed. 


SPEECH-RECOGNITION UNITS 

The first type of unit is the speaker-dependent 
recognition system, which creates its recog- 
nition vocabulary by "listening" to the voice 
of a single speaker. It then concerns itself 
only with recognizing the same word as 
spoken by that speaker. 

First, the user speaks into a microphone 
all the words the machine is to recognize. 
The acoustical characteristics of each word 
are analyzed and stored as templates, which 


are digital patterns used by a recognition 
algorithm to identify words, The procedure 
of creating templates is referred to as train- 
ing. Depending upon the available memory 
and the recognition-algorithm speed, the 
total vocabulary can be from 4 to 100 
words. Generally speaking, the more words 
in the vocabulary, the longer it takes to 
recognize a specific word and the more 
sophisticated the algorithm must be. 

The second type of unit is the speaker- 
independent recognition system. Other than 
HAL or the Enterprise computer, few func- 
tioning speaker-independent systems exist 
that have more than a 10-word vocabulary. 
This system requires no template training 
by a single speaker. Its speech templates 
are preprogrammed, and the matching 
algorithm is supposed to be adaptable to 
the voices of a variety of speakers and 
accents. 

The third type of unit is unconnected speech. 
Also called discrete-utterance recognition, 
unconnected speech is simply single words 
preceded and followed by pauses. This is 

(continued) 


Steve Ciarcia (pronounced "see-A RE-see-ah’’) is an elec- 
tronics engineer and computer consultant with experience 
in process control, digital design. nuclear instrumenta- 
tion, and produd development. He is the author of 
several books about electronics. You can write to him 
at РОВ 582. Glastonbury, CT 06033. 
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Photo I: The General Instrument SP1000 voice-recognition chip. 
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Photo 2: A prototype printed-circuit board of the Apple Il recognition-only 
Lisner 1000 circuit. The two connectors on the top right are for an external speaker 
(RCA) and the microphone (miniphono). An IBM PC version is in the works. 
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Photo 3: A prototype printed-circuit board containing Lisner 1000 circuitry, which 
performs recognition, and speech-synthesis circuitry for the Apple 11. It contains 
both the SP1000 and an SSI-263 speech synthesizer with a text-to-speech algorithm. 
Together they facilitate a functional hands-off computer with complete speech О. 
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the easiest recognition approach and 
generally the technique used in most 
inexpensive systems. Each template is 
for a single utterance that must be 
spoken as a discrete word rather than 
as part of a longer word or phrase. 

The final type of unit is connected 
speech. Also called continuous speech, 
this is the way we normally talk. Un- 
fortunately, much of our understand- 
ing is dependent on recognizing the 
words in context. One major problem 
for the computer is coarticulation, 
where words are blended so that 
there are no distinct word boundaries 
for direct template matching. The 
result is costly computing overhead 
because every template must be 
aligned with every possible interval of 
the utterance. While significant ad- 
vances have been made in this area, 
connected-speech ASR systems are 
expensive and generally require some 
monitoring of context as well. 

Today. most speech-recognition sys- 
tems are discrete-utterance speaker- 
dependent units. They may be in the 
form of expansion boards for existing 
computers or stand-alone black 
boxes. Ultimately, however, their pur- 
pose is singular When the user 
speaks, the computer analyzes the 
acoustical signal, compares it to the 
stored templates, and decides which 
most closely resembles the spoken 
word. Once a candidate is chosen the 
computer can itself respond to the 
user's utterance or output a control 
signal to another device. 

Each stage of the analysis and pat- 
tern-matching procedure can be car- 
ried out by a variety of techniques. 
The earliest techniques used a simple 
zero-crossing detector to produce a 
pattérn somewhat related to frequen- 
cy. It soon became evident that 
speech, which is a complex combina- 
tion of frequencies, could not be so 
easily represented. The next refine- 
ment was to break the voice frequen- 
cies out through a series of filters and 
separately record energy levels. While 
economically attractive, since it used 
readily available components, the 
massive quantities of data gathered 
proved ponderous and slow to com- 
pute. Many systems on the market still 
use this technique. 

One significant advance in estimat- 
ing the amplitude spectrum of speech 
is linear predictive coding (LPC). Also 
known as autoregressive analysis, this 
method predicts the amplitude of a 


speech waveform at any instant by 
combining the amplitudes at a 
number of earlier instants. The LPC 
coefficients that best approximate the 
speech waveform can be mathemati- 
cally converted to approximate the 
amplitude spectrum. In speech appli- 
cations, the LPC analyzer is basically 
a lattice of filters that approximate a 
series of resonant cavities, thus simu- 
lating the vocal tract. 


A CIRCUIT CELLAR SYSTEM 

Up until now, it hasn't seemed worth- 
while to present a speech-recognition 
system that merely imitated others. 
My article in the March 1982 BYTE 
("Use Voiceprints to Analyze Speech; 
page 50) demonstrated the sepa- 
rated-filter and energy-level recording 
technique in the hopes that | could 
learn enough to quickly present an 
ASR system based on that principle. 
While feasible in theory, I ultimately 
scrapped the idea as having too many 
components, even if they were read- 
ily available. Since then, І have been 
watching for any new components 
that might improve the situation. 

Fortunately, the wait has not been 
in vain. The new SP1000 voice-recog- 
nition chip from General Instrument 
allows me to demonstrate the con- 
struction of a low-cost, high-per- 
formance voice-recognition system 
(see photo 1). To my knowledge, this 
project is one of the first recognition 
devices using the SP1000. 

The Circuit Cellar speech-recogni- 
tion system, which I’ve called the 
Lisner 1000, is both a voice-recogni- 
tion and voice-synthesizer board 
using the 5РІ000. The schematics | 
present are specifically for the Apple 
ll, but they are applicable to other 
6502-based systems such as the Com- 
modore 64. The Apple ll version 
plugs into any of the computer's ex- 


host microcomputer compares these 
features with those of the templates 
stored in memory and makes the rec- 
ognition decisions. Such a separation 
of system tasks leaves control of sys- 
tem performance to the system de- 
signer. You can use the Lis'ner 1000 
board in speaker-dependent or 
speaker-independent systems with 
connected or unconnected speech. 
The designer is not locked into a 
specific recognition algorithm that 
may not be suitable for a particular 
application. Instead, the recognition 
algorithm is contained in software 


This project is 

one of the first 
recognition devices 
using the SP1000. 


resident in the host microcomputer 


and can be easily upgraded to take 
advantage of advances in recognition 
techniques without requiring hard- 

ware redesign. 
In an effort to more fully support 
(continued) 
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pansion slots, but slot 4 is preferred. 
The Commodore 64 version (shown 
in the opening photo) plugs into the 
rear expansion connector. The Com- 
modore board is configured for 
recognition only; the Apple II board, 
shown in photos 2 and 3, supports 
the LPC speech output from the 
SP1000 and has optional provision for 
an SSI-263 phonetic speech synthe- 
sizer with a text-to-speech algorithm. anm aas BAN 

The Lis'ner 1000 hardware forms 6 12 2 
merely the front end of a recognition 
system by performing feature extrac- 
tion of the incoming audio signal. The 
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Figure 1: The SPIOOO pin configuration (a) and block diagram (b). 
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the Lisner 1000 and make it im- 
mediately usable, Гуе had developed 
a package of software routines that 
allows the board to function as a 
voice-operated keyboard on the Ap- 
ple Il and Commodore 64. Not to lose 
touch with true experimenters, 
however, the source code necessary 
to make the basic system function will 
be available to those who build the 
project and want to modify the soft- 
ware (see Experimenter Support on 
page 123). 
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Figure 4: The high-pass filter for the microphone. 
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The software | provide makes the 
Lisner 1000 a speaker-dependent, 
discrete-utterance recognition system. 
The present software supports 64 
words in two groups of 32. You'll need 
a disk drive for either unit to function 
with the present software 

Before I get too far ahead, however, 
let me describe the SP1000 chip itself 
and what's necessary to build the 
Lisner 1000. 


GENERAL INSTRUMENT SP1000 
The SP1000, block-diagramed in 
figure 1, is a 5-volt (V) 28-pin NMOS 
(negative-channel metal-oxide semi- 
conductor) microprocessor peripheral 
chip that can be used for both speech 
recognition and LPC speech synthe- 
sis. Using a bidirectional data bus and 
control lines, the SPIOO0 interfaces to 
most 8-bit processors as a memory- 
mapped peripheral device. 

The unique aspect of the SPIOOO is 
its ability to do LPC analysis in real 
time. LPC analysis solves for the coef- 
ficients Ai in an equation of the form: 


Xk—- AL Хү + А»Хк› IH ou +А Хум 


where ХЕ is an approximation of X,. 

Typical techniques used to solve for 
the coefficients involve matrix calcula- 
tions and manipulations. Such tech- 
niques, which require vast amounts of 
memory and extensive calculations, 
preclude their use on an inexpensive 
device at this time. 

The SPIOO0 uses a modified form 
of the correlation cancellation loop 
(CCL) shown in figure 2 in a recon- 
figurable lattice structure. The CCL ap- 


.proach can be used to operate direct- 


ly on the incoming data stream 
without extensive buffering of data or 
exorbitant processing power. The 
predictor coefficients (Ai) are taken 
from the integrator output of each 
stage. The stages can be cascaded for 
higher-order analysis and multiplexed 
in low-bandwidth applications. 

In simpler terms, by modifying the 
feedback-control scheme within the 
filter itself, the ultimate number of 
computations is reduced. The CCL ap- 
proach requires 300 bits of working 
storage versus 3 kilobits for a stan- 
dard covariance or autocorrelation 
analysis. It also has the interesting 
property of being able to run back- 
ward with a minimum of reconfigura- 
tion. This property allows the SP1000 
to be used as a speech synthesizer as 
well as an analyzer for recognition. 


The SPIOO0 can perform useful 
speech analysis with a relatively inex- 
pensive 8-bit A/D (analog-to-digital) 
converter. The major reason for this 
is the use of an on-board automatic- 
gain-contro! (AGC) algorithm. The 
three gain outputs from the SP1000 
are used to control a variable gain 
amplifier. The SP1000 tests the 2 most 
significant bits of each incoming sam- 
ple and lowers the gain if they aretoo 
high. The net effect is to keep the 
amplitude of the analog signal within 
the dynamic range of the A/D con- 
verter, preventing distortion and 
stabilizing the signal level entering the 
lattice filter. 

When used as a synthesizer, the 
filter is presented with LPC coeffi- 
cients of the speech frame to be syn- 
thesized. Typically, these coefficients 
are computed on a minicomputer and 
stored as files to be loaded into the 
microprocessor's memory. Eventual- 
ly, General Instrument intends to 
supply an allophone set that will let 
the user synthesize any word using a 
text-to-speech algorithm or dictionary 
table. The functional use of the Lis'ner 
1000 in recognition applications is not 
dependent on this software, which 
can be added when it is available. 
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The desire for user-programmable 
voice-output capability immediately 
did not go unnoticed, however. | an- 
ticipated the interest in a functional 
recognition/synthesizer board and 
purposely designed the Lis'ner 1000 
to perform as one. While the project 
described is for an SPI000-only 
device, the Apple Il printed-circuit 
board for this project is also etched 
to accommodate ап SSI-263 phonetic 
speech-synthesizer chip (see "Build a 
Third-Generation Phonetic Speech 
Synthesizer.’ March, page 28). Adding 
the SSI-263 and the text-to-speech 
algorithm facilitates true voice I/O 
(input/output) and supports both 
phonetic-generated and allophone- 
generated (LPC) speech. 


BUILDING THE LISNER 1000 

Figure 3 is a block diagram of the rec- 
ognition portion of the Lis'ner 1000, 
which interfaces to the Apple II and 
Commodore 64 through an 8-bit bi- 
directional bus and a few control lines. 
The SPIOOO occupies four address 
locations and is written to or read 
from as any other peripheral device 
at that address. Data is transferred 
through the data lines whenever the 
chip-select line is active. The read/ 


Figure 5: A programmable automatic-gain-controlled amplifier. 


The source code that is 
necessary to make the 
basic system function 
will be available. 


write line determines the direction of 
the transfer, and the two address lines 
specify the particular register within 
the chip. Of the four registers, three 
are read/write and one is write only. 
A typical system consists of the 
SP1000 and an assortment of analog 
components. The analog interface 
consists of filters, amplifiers, switches. 
and an A/D converter. The purpose of 
the circuitry is to convert the ut- 
terances spoken by the user into a 
form that the chip can understand. 
The entire circuit is designed to run 
on +5 V and, except for the SPIOO0 
connection to the host computer, is 
virtually the same for all applications. 
The first section (see figure 4) con- 
tains the microphone input and high- 
pass filter. For best performance, you 
should use a 600-ohm-impedance, 
condenser-type electret microphone. 
(continued) 
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l : | To avoid background noise pickup, 1 
Table 1: Signal amplifications possible with different combinations of the SP1O00 | suggest the microphone headset 
gain pins, which are shown in figure 5. combination shown in the opening 

photo. This keeps the microphone 


Ийнеси comedi И нн АБН к= а + close to the mouth and limits 
| Gain Pins I interference. 
| | 7 1 NE wg Gain The high-pass filter removes all 
Mer mca m panacee — A سنوی ا‎ sounds below 250 Hz. 
| | 0 | v | o | 0 dB The output from the high-pass filter 
| 0 | 0 | 1 | 6 dB | is connected to an automatic-gain- 
| o | 1 | o | 12 dB | controlled amplifier (see figure 5). The 
| : | : | { | E a SP1000 provides three output lines 
| 1 | 0 1 | 30 dB that control switches to vary the 
| 1 | 1 | @ 1 36 dB resistor values within a circuit con- 
| A 1 | 1 | 42 dB sisting of two noninverting opera- 
+------ +------ +------ + -- tional amplifiers connected in series. 
These signals are GAIN 6, GAIN 12, 
and GAIN 24, corresponding to 6-, 
12-, and 24-decibel (dB) signal levels 
(this is a voltage gain of 2, 4, and 15.8, 
if you are interested). See table 1 for 
the gain produced by combining 
0.00334F 


these pins. 
The SP1000 updates these signals 
at a predetermined interval, depend- 
— ing upon the value of the digital out- 
CONVERTER put from the A/D converter. The three 
lines create eight combinations of 
signal amplification from 0 dB to 42 
dB in 6-dB steps. The purpose of the 
AGC is to monitor and modify the in- 
coming signal amplitude so that it 
always stays within the range of the 
d A/D converter. 

Switching these resistors in and out 
in the AGC produces high-frequency 
transients known as aliases. These un- 
wanted frequencies are removed by 

Figure 6: An antialiasing filter. a two-pole, 3200-Hz, low-pass, anti- 
as aliasing filter (see figure 6) before go- 
ing to the A/D converter. 

Once a conditioned signal with all 
the extraneous noise removed is ob- 
tained, it is directed to the sample- 
and-hold A/D converter to be read by 
AUGER the SP1000 (see figure 7). 

ADCCE The SP1000 provides two signals for 
controlling the A/D converter and the 
sample-and-hold circuit: ADCCLK and 
ADCCE. The ADCCE signal provides 

FROM А0С0831 ап active-low chip select that turns off 
pipe دا‎ i the sample switch (the switch, which 
CD4016 is normally closed, opens when the 

A/D converter reads the voltage level 
stored on the capacitor) and enables 
the A/D converter. | used a National 
Semiconductor ADCO83] 8-bit serial- 
output converter clocked at 150 kHz 
provided through ADCCLK asthe A/D 
converter. The serial-output data is 
read through the ADCDATA line. You 


Figure 7: The sample-and-hold 8-bit A/D converter. can program the SPIOO0 to г ead the 
CCS UIE data at 5k to 16k samples per 


SP1000 
ADCDATA 
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second. As configured in this project. 
the sample rate is 6.25k samples per 
second. 

A complete schematic showing the 
recognition part and LPC-synthesis 
portion of the Apple Il Lis'ner 1000 
is shown in figure 8. Figure 9 shows 
the circuit changes necessary to add 
the 551-263 specifically for the Apple 
П. Figure 10 is the Commodore 64 
version. 


SP 1000 SOFTWARE 


Figure 1) is a flowchart of the basic 
software control of the Lis’ner 1000. 
The routines described assume that 
the SPIOO0 is implemented as a 
discrete-utterance speaker-dependent 
unit. The software can be segmented 
into two major functions: the creation 
of training templates and actual rec- 
ognition of utterances relative to the 
training templates previously created. 


TRAINING 

The purpose of training is to create 
a set of patterns, each of which rep- 
resents a specific utterance. (Note that 
an utterance may be a single word or 
a phrase.) When recognition is per- 
formed, these patterns are compared 
to a pattern created from the word to 
be recognized. The pattern or tem- 
plate from the training utterances that 
is closest to the word to be recog- 
nized is the one the system chooses 
as the recognized word. 

A well-designed training process will 
create templates that capture the 
unique features of an utterance in a 
form simple enough to facilitate the 
matching process and the efficient 
use of a system's memory. With this 
in mind, let's examine the training pro- 
cess implemented here. 

The first step is initialization of the 
hardware and software. The SP1000 
is an extremely flexible device that 
allows the user to specify several 
parameters that govern its analysis 
calculations. The parameters include 
the sample rate (6.25 kHz), the analy- 
sis-frame duration (20 milliseconds 
[ms|). and the gain-update period (10 
ms). Once these parameters have 
been specified and the software has 
enabled the interrupts, the SPIOOO0 
will provide the processor with a fresh 
analysis frame at the end of each 
frame period. 

The software initialization consists 
of setting the counters for the number 
of templates and the number of train- 


ing passes for each template. The 
number of templates (utterances) is 
variable. The system uses two training 
passes for each template. 

After initialization, the program 
enters the endpoint-detection pro- 
cess. Since this is a discrete-utterance 
recognizer, it must identify the start 
and finish of each utterance it "hears" 
This applies to both training and rec- 
ognition. The endpoint-detection al- 
gorithm is designed around a finite- 
state machine with four states: silence, 
rising, plateau, and falling. 

The SP1000 continually analyzes 
the audio input and sendsits analysis 
data to the host processor. Whenever 
no speech is reaching the micro- 
phone, the 5РІ000 will be analyzing 
the ambient room noise. This repre- 
sents the silence state. While in this 
state, the processor is constantly cal- 
culating a noise level based on the 
average energy of the last 16 frames 
of silence. If an incoming frame has 
an energy 6 dB or more above the 
noise level, the machine enters the ris- 
ing state. Similar energy measure- 
ments control the state transitions 
throughout the duration of the ut- 
terance until the machine exits back 
to silence, indicating that the end of 
the utterance has been reached. 

Once the machine enters the rising 
state, it saves all the analysis frames 
generated by the SPIOO0 until the end 
of the utterance has been found. At 
that point, the data collected is tested 
with criteria pertaining to minimum 
duration and dynamic range to con- 
firm its legitimacy as speech input and 
pinpoint the endpoints more closely. 
A normalization process is also per- 
formed on the energy coefficients to 
equalize weighting. 

At the end of this process, we have 
captured a parametric representation 
of the utterance. The next step is to 
include that representation in a train- 
ing template. 

It is worth noting that the data col- 
lected for an utterance with one sec- 
ond of duration is calculated -as 
follows: (8 bits/coefficient) x (9 coef- 
ficients/frame) x (50 frames/second) x 
(1 second) = 3600 bits of data (450 
bytes). Utterances of 3 seconds in 
duration would generate 1350 bytes. 
If left in this form, a few dozen ut- 
terances would take a sizable quanti- 
ty of memory just for storage. 

Fortunately the system need save 
only the unique characteristics of an 


The purpose of training 
is to create a set 

of patterns, each 
representing a 

specific utterance. 


utterance in order to perform good 
recognition. The unique sounds that 
constitute a particular utterance will 
usually be several frames in duration. 
Thus, the algorithm tests the ut- 
terance data one more time, essential- 
ly to perform a type of averaging in 
which adjacent frames with similar 
coefficient values are combined to 
form one new frame that replaces the 
two old ones. This process reduces 
the total number of frames in an ut- 
terance to 12. Theoretically, these 12 
frames are representative of the 
unique speech sounds that occurred 
in the utterance. This process also 
provides a time normalization for all 
utterances. Since all utterances are 
reduced to 12 frames, they all have an 
identical length for comparison 
purposes. 

The resulting 12 frames constitute 
a template. Since different repetitions 
of an utterance are never exactly alike, 
even when spoken by the same per- 
son, the software averages two tem- 
plates created from two repetitions of 
the utterance in order to form a more 
general template. This is stored as the 
training template for that utterance. 
The final size of the training template 
is 12 frames of 9 coefficients each (or 
108 bytes of data). 


RECOGNITION 

Recognition is performed with the 
same front-end software as the train- 
ing. It uses the finite-state machine 
and post-processing functions to iden- 
Шу the endpoints of the utterance 
and performs time normalization to 
create a 12-frame unknown utterance 
template. It then tries to find the best 
match among the training templates 
previously stored. The two key 
elements of the matching process are 
the frame-to-frame distance measure 
and nonlinear time alignment. 


DISTANCE MEASURE 

| have mentioned the closeness of 

templates, which is used to determine 
(continued) 
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the best match. But just how do you 
determine the closeness of two tem- 
plates? The answer lies in a frame-to- 
frame distance measure which is 
used to build a template-to-template 
distance. The smaller the template-to- 
template distance, the closer the two 
templates are to one another. 
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A Chebyshev distance measure is 
employed as the frame-to-frame 
distance measure. The equation ABS 
VAL (A,-B,) is summed for all i, 
where i is the distance from frame A 
to frame B, A, is the Ith element of 
frame A, and B, is the Ith element of 
frame B. 


Figure 8: The Lis'ner 1000 schematic without the SSI-263 for the Apple ЇЇ. 
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Thus, frame-to-frame distance mea- 
surement consists of simply summing, 
the magnitudes of the differences of 
corresponding elements in the frames 
being compared. 

To find a template-to-template dis- 
tance, the frame-to-frame distance 
measure is applied within the context 
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of the nonlinear time alignment of the 
frames. 


NONLINEAR TIME ALIGNMENT 

The need for nonlinear time align- 
ment arises because human beings 
do notspeak the same words exactly 
the same way each time. Volume and 


duration of words obviously vary, but 
a more subtle variation is very signifi- 
cant to a speech recognizer. The in- 
dividual speech sounds comprising a 
word vary in duration relative to one 
another in different repetitions of the 
same word. This time distortion is 
nonlinear because simply stretching 
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or compressing one entire repetition 
will not time-align the boundaries of 
the speech sounds with those of an- 
other repetition of the same ut- 

terance. 
Consider a word with two syllables, 
such as table. Two repetitions of this 
(continued) 
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word тау have the same total dura- 
tion, but the first syllable may con- 
stitute 50 percent of repetition one 
and only 30 percent of repetition two. 
If we created templates for the two 
repetitions and compared them on a 
frame-by-frame basis, we would not 
get the best match because at some 
point we would be comparing parts 
of syllable one with parts of syllable 
tWO. 

On different occasions, the timing of 
these patterns may vary considerably, 
but they must all be present in the 
described order if the utterance is to 
count as a reasonable rendition of the 
word table. The misalignment can be 
corrected by stretching the template 
in some places and compressing it in 
others, so that a mathematically op- 
timum match is found. This procedure 
is called dynamic time warping (DTW). 
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(See “Speech Recognition: An Idea 
Whose Time Is Coming, January. 
page 213.) 


REJECTION THRESHOLD 

Once we have a best match, we have 
to determine if it is usable or not. One 
method is to qualify the match by set- 
ting a rejection threshold. This allows 
the recognizer to request that an in- 
put be repeated because it is not con- 
fident of a good match. With no re- 
jection, the recognizer is forced to 
make a choice. The rejection thresh- 
old itself is the degree of confidence 
necessary to consider a match valid. 
The use of rejection criteria implies a 
trade-off between two types of error, 
the incorrect match versus no match 
at all. Rejection criteria can enhance 
the performance of the recognizer if 
they are adjusted to suit specific ap- 


332 


24 
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plications. The problems caused by 
the two types of error are application 
dependent. 

As part of the recognition process, 
a template is made of the word just 
spoken, and it is compared to the 
templates made during training. For 
each comparison, a distance is com- 
puted that is used to determine the 
best fit to the spoken word. In order 
to reduce the number of false alarms 
(ie, extraneous room noises being 
recognized as words), a method of re 
jection is used. Three parameters are 
used during rejection: the lower limit, 
the upper limit, and the rejection 
threshold. 

The lower limit specifies a distance 
below which a word is automatically 
accepted and no more rejection tests 
are performed. This is useful in reduc- 
ing recognition times and allows the 
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Figure 9: The Lis‘ner 1000 schematic with the 551-263 for the Apple Il. 
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obvious correct matches to pass 
through. However, if it is set too high, 
many false alarms may occur. 

The upper limit specifies just the op- 
posite, the distance above which a 
word is automatically rejected. This 
too is helpful in speeding reaction 
times and discards obvious room 
noises such as clapping. If this 
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number is set too low, a large in- 
cidence of rejecting good words will 
occur, resulting in a good deal of 
frustration for the user. 

The last parameter is the rejection 
threshold, which is used to control 
just how close the spoken word may 
be to the two next closest reference 
templates. In short, a small rejection 
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Figure 10: The Lis ner 1000 schematic for the Commodore 64. 


threshold results in a higher degree 
of rejection; a large rejection thresh- 
old is more forgiving and rejects less. 
These three parameters are com- 
bined to tailor the system to the user's 
particular needs. If a highly speaker- 
dependent system is desired, a small 
lower limit, a small upper limit, and 
(continued) 
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a small rejection threshold should be 
used. The result would be that only 
the person who trained the system 
would have good recognition results. 


LiSNER 1000 SOFTWARE 

The Lis'ner software consists of a 
combination of BASIC and assembly- 
language routines. The recognition al- 
gorithm and template matching are 
handled in assembly language to 
speed execution. Training and other 
infrequently used housekeeping func- 
tions are done in BASIC. 

The purpose of the software is to 
function as a parallel voice input for 
application programs or normal oper- 
ation of the computer. When first 
starting the system. for example. you 


TRAINING MODE 


INITIALIZE 
SP 1000 


INPUT FRAME - 
ON INTERRUPT 


INPUT FRAME 
ON INTERRUPT 


YES 
COMPRESS DATA 
MAKE 
. TEMPLATE 


ANOTHER 
TRAINING 
PASS 


are prompted to train a preselected 
vocabulary of DOS (disk operating 
system) and system commands. Rather 
than typing CATALOG ага a carriage 
return, you merely have to say 
"catalog" and "return" (you can still 
type any part of it if you wish). In ef- 
fect, the Lisner 1000 can be pro- 
grammed to send a sequence of char- 
acters to the keyboard input handler 
as if they had been typed. This func- 
tion can be turned on and off at will 
or used at specific points in applica- 
tion programs. 

The process of selecting and train- 
ing a vocabulary is prompted by a 
menu. You start by entering your own 
list of words to be recognized. Up to 
four groups of 8 words, or 32 words, 


RECOGNITION MODE 


INITIALIZE 

SP1000 
INFUT FRAME 
ON INTERRUPT 


YES 
COMPRESS DATA 
MAKE 
TEMPLATE | 


Figure 11: The SPIOOO recognition-software flowchart. 
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are entered at one time, as shown in 
photo 4. A total of 64 words may be 
entered into the system. Next, you are 
asked for each spoken word followed 
by its corresponding command se- 
quence, as shown in photo 5. The 
command sequence is the group of 
characters that the recognizer routine 
will respond with when it hears this 
particular utterance. The command 
sequence may contain any combina- 
tion of letters, numbers, punctuation, 
and control characters. 

The recognition software responds 
with the preset command sequence 
when it hears a particular word, re- 
gardless of whether it is appropriate. 
For example, you could make one of 
the speech commands a phrase such 
as "DIRECTORY, PLEASE.” In 
response, the command sequence 
would print CATALOG and a carriage 
returnfor an Apple. (If you plan to use 
the device to simulate the direct func- 
tion of discrete keyboard keys, it is 
best to use words such as APPLE, 
BAKER, CHARLIE, etc, rather than 
the single-syllable letters A, B, С, etc.). 

Once all the words have been 
entered and a series of questions 
regarding rejection levels has been 
answered, you are prompted to train 
the system by saying each of the 
words two times. When this is done, 
the computer knows your voice and 
saves the templates to disk. The 
following is a list of editor commands, 
which can be spoken or typed. Their 
function is to aid in producing a 
vocabulary that approaches 100 per- 
cent recognition accuracy. 

TEST---Enter test mode. This option, 
shown in photo 6, is useful in testing 
how well each word was trained. After 
each word is spoken, the letter "А (ас- 
cept) or "R" (reject) is displayed next 
to the word. If an "R" is displayed, the 
match between the spoken word and 
the word as the computer knows it is 
totally unacceptable. It may be due to 
the fact that the word that was 
recognized wasn't even the word 
spoken, or two words that sound alike 
may keep being confused. If any word 
or words consistently get low scores, 
that word or words should be re- 
trained. To get back to command 
mode, hit any key. 

EDIT—Add, delete, replace, and 
retrain any of the words. 

LOAD—Load prestored templates 
so that editing and training may be 
performed. 


SAVE—Save the templates being 
worked on for later use. This is used 
to save all the work you've done up 
to now. These templates may then be 
loaded by one of the Hello programs 
at some later date for use in your ap- 
plication programs. 

QUIT—Leave the editor and return 
to BASIC. Once all your editing and 
saving are done, you may enter BASIC 
with the recognize routine and DOS 
templates still active. 

Software design is of course 
dynamic. Some aspects of the Lis'ner 
software I've described here may have 
been modified by the time you read 
this. 


EXPERIMENTER SUPPORT 

| try to support the individual exper- 
imenter as much as І possibly сап, 
and this project is no exception. To 
aid you in building the Lisner 1000 
or an SP1000-based system, | have 
coordinated parts and software sup- 
pliers. 

The Lis'ner software package con- 
sists of a combination of source-code 
and executable-only code files that 
are much too lengthy to print for 
distribution or to be published here. 
The Lis’ner software is supplied as 
BASIC source code with assembly-lan- 
guage executable code. Since І expect 
that many of you wont be happy until 
you've personally experimented with 
dynamic time warping and converted 
the routines to run on a different pro- 
cessor, | am making available demon- 
stration source code for an SPIOO0 
recognition algorithm for the Apple 
Il. This code, which is less com- 
plicated than the Lis'ner software, was 
written by General Instrument. Also 
included are LPC coefficient files that 
will demonstrate the SPIOO0's syn- 
thesis capability. 

Although this software is well an- 
notated, it is unsupported and distrib- 
uted for its educational value only. It 
contains all the necessary structure 
should you care to roll your own. (If 
you do convert these routines, | would 
be very interested in seeing your 
handiwork.) 

The Experimenter Support package 
contains the General Instrument 
5Р1000 demonstration software, 
Lisner software, and the Lis'ner 1000 
Users Manual. It is available on disk for 
either the Apple Il (except Пс) or Com- 
modore 64 (please specify) directly 
from me for a $17 shipping-and- 


handling charge ($27 for overseas air- 
mail). This offer is valid until March 1. 
1985. 

Finally, while it isnt a requirement 
that you include a picture this time 
when you write to me, I'd like to see 
your finished product so that | can 
add your picture to the many hun- 


KET 


Т0 BE 
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dreds I've received on previous 
projects. 


CONCLUSION 

The toughest part about writing this 

article was deciding how much to say 

about recognition techniques. | have 
(continued) 


Photo 4: In this training mode, you select and train up to 32 words at a time. 
Multiple overlays of these template dictionaries result in potential recognition 
vocabularies of thousands of words. In practice, 64 concurrent-available words is a 
reasonable search vocabulary that maintains a high response reaction time. 


Photo 5: These standard DOS commands comprise one of the vocabularies that 
the user is directed to train. Once trained, many keyboard entries can now be verbal. 
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barely scratched the surface in my 
explanation. 

[t is equally difficult for me to list 
and describe the multitude of poten- 
tial applications for computerized 
voice recognition. Besides the ob- 
vious aids for the disabled, the Lis'ner 
1000 can be used in order-entry sys- 
tems, voiceprint-security systems, 
video games, and telephone commu- 
nications. Also, many people sub- 
scribe to the notion that the world 
needs a voice-operated typewriter. In 
my opinion, it will be a long time 
before voice entry becomes common- 
place in an office environment, but 
there have been inroads. 

| intend to apply the board to tele- 
phone communications so that І can 
call and correspond with my com- 
puter. Since the Apple 1 Lis'ner has 
both recognition and synthesis, it 
would seem natural that all conversa- 
tion over the phone with the Apple 
should be spoken. "Hello, computer, 
how are you?' "Fine, Steve, your 
house is still here" 

While this is a possibility, the quali- 
ty of the telephone lines suggests that 
an alternate means of backup com- 
munication also be used. Some time 
ago I wrote an article about DTMF 
(dualtone, multiple-frequency) de- 


coders ("Build a Touch Tone Decoder 
for Remote Control December 198], 
page 42). In it, | suggested that one 
way to communicate with your com- 
puter was through an auto-answer 
device with a DTMF decoder. Once 
the computer answers, simply send 
your message by pressing the Touch- 
Tone keys on the telephone. 

Your first thought might be to add 
a DTMF decoder in parallel with the 
recognition board, but it is quite un- 
necessary. DTMF tones and spoken 
words are all sounds as far as Lis'ner 
is concerned. It is simply a matter of 
pressing the telephone buttons while 
in the template training mode to pro- 
gram the Lisner to respond to the 
DTMF tones. Adding a few select 
words in addition will make it a truly 
unique answering system. Using just 
DTMF tones will allow invited sub- 
scribers a certain level of access to 
your system, but combining speaker- 
dependent voice recognition with 
DTMF tone recognition will allow you 
to reserve certain functions only for 
yourself. 


CIRCUIT CELLAR FEEDBACK 

Circuit Cellar Feedback is a new 
feature I'm starting. Every month, I'll 
answer letters about past projects. 
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Photo 6: One of the features of the Lis пег software is the ability to make and 

test a recognition vocabulary. In the modified editor program shown here, as the words 
are spoken, the acceptance level is noted so the user can select words with less 
interference. Words like "computer" and "sequence" have few differentiation 

problems. "Nine" and "mine" would present difficulties, as would "next" and “text: 
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This month's Circuit Cellar Feedback 
begins on page 430. 


NEXT MONTH 


I'll show you how to build an AC I/O 
controller. 8 


Special thanks to Dennis Intravia for his work 
on the recognition software. 


Diagrams and data specific to the 521000 are 
reprinted courtesy of General Instrument. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past ar- 
ticles are available in reprint books from 
BYTE Books. McGraw-Hill Book Co, POB 
400, Hightstown, М] 082 50. 


Ciarcia's Circuit Cellar, Volume | covers articles 
that appeared in BYTE from September 1977 
through November 1978. Volume ЇЇ covers 
December 1978 through June 1980. Volume 
Ш covers July 1980 through December 1981. 
Volume IV covers January 1982 through June 
1983. 


The following items are available from 


The Micromint Inc. 

561 Willow Ave. 

Cedarhurst, NY 11516 

(800) 645-3479 for orders 
(203) 871-6170 for information 


1. Apple Il Lis‘ner 1000 with SP1000 recogni- 
tion/synthesis components only—includes 
headset-style microphone and software on 
disk. 

VROI assembled and tested....... $189 
МЕО? complete kit. res . os we. os $149 
2. Apple 1 Lisner 1000 with SP1000 recogni- 
tion/synthesis components апа 551-263 
phoneme synthesizer chip with text-to- 
speech algorithm—includes headset-style 
microphone and software on disk. 

VRO3 assembled and tested....... $259 
VRO4 complete kit... s.n 6.5.45 0.8. $219 
3. VROI/VRO2 phoneme-synthesis upgrade 
to VRO3. Includes SSI-263, miscellaneous 
components, and text-to-speech algorithm 
on disk. 

VRO5 VROI/VRO2 upgrade kit....... $79 
4. Commodore 64 Lis'ner 1000 with SP1000 
recognition/synthesis components—includes 
headset-style microphone and software on 
disk. 

VRIO assembled and tested....... $149 
ТЕП complete kit ............... S119 
5. Apple II speech experimenters kit— 
includes SPIOOO, 7.16-MHz ceramic 
resonator, ADC 60831 A/D chip. Шѕ'пег 
manual, and Lis'ner software on disk. 
VR20 complete kit................ S60 


Please include S4 for shipping and handling 
in the continental United States, SIO else- 
where. New York residents please include 8 
percent sales tax. 


To receive a complete list of Ciarcia's Cir- 
cuit Cellar project kits, circle 100 on the 


reader-service inquiry card at the back 
of the magazine. 


BY BRUCE F. WEBSTER 
SS ЫН S SIS WEG DUE 


A GO BOARD 
FOR THE 
MACINTOSH 


Explore the capabilities of the Mac and 
MacFORTH with this computerized game 


[Editor's Note: Although Mr. Webster's program is rather straightforward, you will need some previous 
experience with FORTH to understand this program. His comments and descriptive word names 
demonstrate how these things make a FORTH program more readable and easier to understand | 


bought a Macintosh about three weeks after Apple announced and released 
it. Despite the marvelous things it can do, | felt frustrated because / couldn't 
make it do more. Two months later, though, | received a copy of MacFORTH 
(from Creative Solutions Inc.), which gave me substantial access to the Mac's 
myriad features. After writing several small programs, | decided totry something 
a little more ambitious: bringing up a go game board on the Мас. 

Go is an Asian game of ancient origin (see the text box “The Ancient Game of 
Go” on page 434). Played with black and white stones on a wooden board, go has 
simple rules but subtle and complex strategies. Unlike chess, go has not readily 
yielded to computerization, so this program does not attempt to play against a human 
opponent. Instead, it provides a board with which two people can play a quick, friend- 
ly game. 

| wrote this program for several reasons. First, the program does most of the book- 
keeping for you: removing captured stones, preventing illegal moves, counting ter- 
ritories, and so on. Second, you can't accidentally jiggle or bump the board and 
send the stones flying. Third, | wanted to learn howto use MacFORTH. (By reading 
the code, you can learn about MacFORTH, too.) The board is 13 by 13 inches (often 
used instead of the usual 19 by 19 inches), which makes for a quicker game. 

The program, given in listing 1. is organized into 30 screens, a division of code 
peculiar to FORTH (a screen is 1024 bytes of text, displayed as 16 lines of 64 
characters). Table | shows a rough breakdown of the program by screens. 

The program is not as long as it seems—I could have fitted it into fewer than 30 

(continued) 


Bruce F. Webster (clo FTL Games, 7907 Ostrow St., Suite F. San Diego, CA 92111) is a Macintosh 
owner, FORTH and go enthusiast, and contributing editor of BYTE. He wrote a go-playing program 
as his project for a class in artificial intelligence and is currently working on another go-playing program 
that builds on top of the listing in this article. 
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screens, but this would have been bad 
programming practice. Instead, | com- 
mented heavily on the routines, which 
expanded the program's size con- 
siderably. Also, | suspect that my 
FORTH coding could be improved in 
quite a few places; | ask for patience 
(and suggestions) from those more 
experienced than I. 


INSIDE THE GO PROGRAM 

This go program uses many of the 
Macintosh's unique features: custom 
menus and their command-key equiv- 
alents, windows, graphics, input using 
the mouse, and even a custom 
mouse-cursor shape (while a game is 
in progress, the cursor becomes a 
round circle the color of the player 
whose move it is). By looking at cer- 
tain parts of the program, you can see 
how the Macintosh and MacFORTH 
amplify each other's efforts. (See the 
text box "How the Program Works" on 
page 445.) 

Creating the board window: Screen 2 
(lines 1—5) defines the window for the 
go board and displays it on the 
screen. Screen 2 (line 8) creates the 
"wood-grain" pattern used to fill the 
£o board itself. This pattern is 8 by 8 
pixels and uses 8 bytes; the first byte 
is the top row of the pattern, and the 
most significant bit of each byte forms 
the leftmost pixel of a row. 

Screen 16 (lines 6 to 14) contains 
the routine draw.board . This word 
creates the board's frame, fills it with 
the wood-grain pattern, puts the grid 
on the board, and prints the headings 
for tallying the stones captured by 
each side. 

Defining custom cursors: Screen 4 (lines 
| to 12) defines the two cursors 
( wcurse and bcurse ) used to let the 
players place their stones on the 
board. Each cursor is 68 bytes or, 
more logically, 34 (16-bit) words long. 
The first 16 words form the 16- by 
l6-pixel shape of the cursor itself, 
following the top-left convention of 
the wood-grain pattern (the first word 
is the top row, with the most signifi- 
cant bit of each word being the left- 
most pixel in a row). The ‘next 16 
words form the 16 by 16 mask. which 
defines what portion of the area under 
the cursor shows through. If a bit is 
0, then the area underneath shows 
through if a bitis I, then it is blocked 
out. The last two words specify the 
row and column numbers, respective- 
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Table 1: Screen contents of the go program (listing 1). 


Screen Contents 

0 program information 

1 load block (executed when block file is loaded) 
2-4 definitions of constants, variables, and data structures 
5-7 various utility routines 

8 expand routine for tracing armies 

9-10 more utilities 

11-15 routines to handle placing and capturing stones 
16-17 game save and restore routines 

18-20 endgame routines (pick up stones, count territory) 
21 routines to manipulate the Go menu 

22-25 driving routines for major portions of the game 
26-28 Go and Handicap menu routines 

29 main body of program (listing captions) 


Listing 1: The MacFORTH go program. FORTH programs are split into 

102 4-byte units called screens, usually presented as 16 lines of 64 characters 
each. The parenthetical comment on the first line of most word definitions briefly 
describes the word. The part before the vertical bar provides a picture of the stack 
before and after the word is executed: for example, the notation "rlc—val" should 
be read, “The word takes r and c from the stack (c is on top-of-stack) and 
returns val: 


SCREEN # 0 "Go Blocks" 06/29/84 03:48:04 AM 
( A simple go program for the Macintosh ( 062884 bfw) 
Version: 1.0 Last Update: 28 June 1984 
Author: Bruce F. Webster 
FTL Games, Inc. Language: MacFORTH 
7907 Ostrow, Suite F Version 1.0 
San Diego, CA 921 11 Level 1.1 


Allows two people to play go on a 13x13 board, using the mouse 
to place stones. Detects and prevents illegal moves. Detects 
capture and removes stones. Ends game after two consecutive 
passes. Allows players to remove dead stones. Counts up con- 
trolled territory and declares winner. Allows 2 to 9 stone 
handicaps. Has "undo" feature to take back last move. 


Copyright (c) 1984 by Bruce F. Webster. 


All commercia! rights reserved. 


SCREEN £ 1 "Go Blocks" 06/29/84 03:48:10 AM 
О (load block for "GO" program ( 060984 bfw) 


options.menu ( put up apple, FORTH options menus ) 
20000 resize.object ( allocate memory for code, words ) 
10000 resize.vocab 


сг. Loading GO program...” 
2 load 

sys.window board send.behind 
init.cursor event.loop 


SCREEN #2 "Go Blocks" 06/29/84 03:48:15 AM 
O ( create board window, data structures ( 062884 bfw) 
1 new.window board ( define and name window for board ) 


2 " GO Version 10 — © 1984 Bruce F. Webster” board w.title 
3 (set title ) 
4 40 40 330 460 board w.bounds ( set bounds of board window ) 
5 board add.window ( create actual window ) 
6 5 constant go.menu 6 constant hand.menu ( define menu #'s ) 
7 
8 create texture hex 04000200 , 00010008 , ( "wood grain" ) 
9 decimal 
10 
11 create pstk 512 allot ( used for stack for army search ) 
12 create tmap 256 allot ( used for capture detection ) 
13 create map 256 allot ( set aside data structure for board ) 
14 - > 
15 
SCREEN #3 ` "Go Blocks" 06/29/84 03:48:22 AM 
0 ( variables, bmap, cmap ( 060884 bfw) 
1 variable bflag ( current player's color: 1 2 black, 2 2 white ) 
2 variable stones variable freedoms ( values for a given army ) 
3 variable stptr ( stack pointer in pstk—incremented by 2 ) 
4 variable color ( color flag: О = empty, 1 = black, 22 white, З = edge ) 
5 variable gflag ( game status flag — controls states ) 
6 variable btaken variable wtaken ( total stones captured ) 
7 variable wspace variable bspace ( total spaces controlled ) 
8 variable pflag ( used to detect consecutive passes ) 


9 variable hlevel ( handicap level—1 = none, 2..9=# of stones ) 
10 variable playy variable ko ( stone played, single stone taken) 
11 variable taken variable tstones ( last taken, total # taken ) 
12 ( bmap, cmap automatically adjust their size to fit everything) 
13 create bmap bmap map - allot ( used for backup ) 
14 create cmap cmap bmap - allot ( used to save game ) 
15 -- > 

SCREEN # 4 “Go Blocks" 06/29/84 03:48:31 AM 

O ( set up cursors for stones ( 060884 bfw) 

1 hex create wcurse ( cursor for white stone ) 

2 03COO0C30 , 10082004 , 40024002 , 80018001 , ( shape) 

3 80018001 , 40024002 , 20041008 , OC3003C0 , 

4 OSCDSFFO , THFOSFFG , ТРРЕТЕРЕ „ ЕРЕРРЕРЕ , ( mask) 

б FPFFFFFF „ 7TFFEZFFE . SFFGIFFS , OFFGDZCO , 

6 00080008, ( offset ) 

7 create bcurse ( cursor for black stone ) 

@ OSCOOFFO , TFFSSFPG , 7РРЕ2РРЕ , FFFFFFFF , ( shape) 

B. FFFFFFFF , ZFFEZFFE ,S3FFCIFFB , UFFOQSDO , 

10 (СО С09РРО , TPFESPPG , 7FFE7FPE ¢ FFFFFFFF . ( mask) 
14 ,FFFFFFEF , YFFETFFE ,eFFGIFFS „ СРЕОСЕ СЮ , 

12 00080008 , ( offset ) 
13 create stars ( handicap locations on board ) 
14  04040A0A , 040A0A04 , 07070704 , 070A0407 , 0A070707 , 

15 decimal --> 
SCREEN # 5 "Go Blocks" 06/29/84 03:48:44 AM 

O ( bounds checking routines; draw.stone ( 060884 bfw) 

1 : legal (n — n/-1 or O | checks if n in 1..13) 

2 dup 0> over 14 < and dup if ( nothing) else swap drop then ; 

3 : bounds (n — low/high | converts row or col into bounds  ) 

4 18 * 10 + dup 7 ~ swap 7 +; 

5 : get.bounds ( r/c — х1/у1/х2/у2 | gets coords for spot ) 

6 bounds rot bounds rot swap ; 

7 :Stretch.bounds ( х1 /у1/х2/у2 — х1/у1/х2/уг2 | expands by 1 ) 

8 1+ swap 1+ swap 2swap 1 – swap 1 – swap 2swap ; 

9 :at.point ( coord ~ loc/flag | converts x/y to с/т ) 
10 1 - 18/ legal ; 

ПУТ 

12 : draw.stone ( r/c/f — —| draws black stone at location ) 

13 >r get.bounds 2over 2over stretch.bounds frame oval 

14 r> 1 = if black else white then pattern oval ; 

15 — > 
(continued) 


ly, of the "active point" of the cursor. 
This defines the point considered 
when the cursor's coordinates are 
read. Both cursors have offsets of 
(8. 8), meaning that the center of each 
cursor is where it is "pointing" at. The 
FORTH word set.cursor makes one of 
these cursors active. (In this program, 
line 13 of screen 10 changes the cur- 
sor shape.) 

Drawing and erasing stones; Screen 5 
gives us drawstone , a routine that 
draws. the black and white stones 
once they have been placed on the 
board. It first draws a circular frame 
slightly larger than the. stone, then 
draws a white or black (solid) circle for 
the stone itself. 

Screen 11 contains clearstone , 
which removes a stone from the 
board. This word first erases the stone 
by filling the appropriate rectangular 
area with the wood-grain pattern ( tex- 
ture ). Then the word redraws the in- 
tersecting lines, doing the necessary 
clipping for correctly drawing the in- 
tersections of an edge or corner in- 
tersection. (The word vector interprets 
the top four items on the stack as two 
points and draws a line between 
them.) 

Controlling the program: Screens 22, 24, 
and 25 contain the four main driving 
routines of the program. Each con- 
tains a loop of the form begin 
do.events . . . until . The FORTH word 
doevents returns a value that in- 
dicates if a special event has occurred. 
The constant mouse.down is the value 
indicating that the mouse's button has 
been pressed; two of the driving rou- 
tines ( play.go and end.game , both 
on screen 24) use this to tell if a stone 
is being placed or picked up. In all 
four cases, this loop continues until 
the game state flag ( gflag ) changes 
(usually as a result of some selection 
on the Go menu), moving the pro- 
gram to another state. 

Screens 21, 26, 27, and 28 set up 
and handle the two menus (Go and 
Handicap). Screen 21 contains rou- 
tines to enable and disable the items 
in the Go menu (note that the Quit 
selection is never disabled). Screen 26 
creates both menus, specifying the 
entries in each. Screen 27 defines the 
results of any item selected from Go, 
while screen 28 does the same for the 
Handicap menu. Screen 28 also con- 
tains init. program . which contains all 
the code that is executed once short- 

(continued) 
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ly after the board window is activated. 
This includes graphics initialization 
( ginit ), clearing the window ( page ), 
setting the origin to the upper-left cor- 
ner of the window ( upper.left ), defin- 
ing the pen size ( 2 2 pensize ). and 
setting the text mode to "overwrite" 
( srccopy textmode ). 

Screen 29 represents the highest 
level of the program. The routine 
exit.program does the final cleanup. 
deletes the Go and Handicap menus 
(making the FORTH window the active 
one), and changes the mouse cursor 
back to the familiar arrow. The routine 
go.program is the main body of the 
program itself. Below it is the phrase 
board on.activate go.program , which 
is directly executed when this block 
is loaded. This phrase "attaches" 
go.program to the window board. 
Whenever board is activated, a -| 
("true") is pushed on the stack and 
go.program is executed. The same 
happens if board is deactivated ex- 
cept that a 0 ("false") is placed on the 
stack instead. This causes go.program 
to use the "else" branch of the ff . . . 
else ... then construct to make an 
orderly exit. 


LOADING THE PROGRAM 

To use this program, boot up your 
working MacFORTH disk and double- 
click the FORTH BLOCKS file (to load 
the editor). Then type in the follow- 
ing command: 


include" Go Blocks" 


This will create a work file named Go 
Blocks and enable you to enter 
FORTH source code with the editor. 
Your next step is to key in the 30 
screens of text shown in listing |. Do 
this one screen at a time and proof- 
read your work very carefully. Your 
biggest problem will probably be ac- 
cidentally omitting the right paren- 
thesis at the end of most lines; FORTH 
considers everything between that 
point and the next right parenthesis 
to be a comment. You might consider 
leaving off the comments altogether. 
putting them in later. 

You might get an error loading 
screen 6 if you have already loaded 
the MacFORTH editor. If this occurs, 
you can get the screen to load cor- 
rectly by adding the following 
definition: 

: 2dup over Over ; 


(continued on page 434) 
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SCREEN #6 "Go Blocks" 06/29/84 03:49:00 AM 
О (get.addr, put.on.map, get.stone, empty.spot ( 060884 bfw) 
1 : get.addr (г/с — adar | calculate address into map 
2 1- 13*swap!- + map + ; 
3 
4 : put.on.map (ricit — r/c/f | non-destructive placement оп map) 
5 3 pick 3 pick 3 pick >r ( duplicate parms and save f ) 
6 getaddr r> swap c! ; ( get loc, restore f, and store ) 
7 
8 : get.stone ( r/c — stone | gets stone value at гс ) 
9 legal if swap legal if swap get.addr c@ ( check if legal spot) 


10 else drop 3 then else drop 3 then ; ( else off of board ) 
11 
12 :empty.spot (г/с – r/c/flag | checks if spot is empty ) 
13 2dup get.stone О = if ~ 1 else O then; 
14 
15 --> 
SCREEN # 7 "Go Blocks" 06/29/84 03:49:14 AM 
O (fill spot, st+, push, pul, get.adj ( 060884 bfw) 
1 :fillspot ( r/C ==> | sets loc to 3 = filled spot ) 
2 getaddr 3 swap c! ; 
3 :st+ (n —| adds n to stptr and stores in stptr ) 
4 stptr @ + stptr! ; 
5 : push ( r/c — – | pushes row, column onto pstk ) 
6  stptr @ pstk + dup rot swap c! 1+ cl2st+ ; 
7 :pop( —- 1/с/– 1 or O | gets row, column from pstk ) 
8 stptr @ pstk + 1 – dup cQ swap 1 - cg -2st+ ; 
9 
10 : getadj ( r/c/i — г/с | gets adjacent row/column ) 
11 CASE ( 0=down, 1 sup, 2=right, 3 s left ) 
12 OOF 1 + ENDOF 1 OF 1 - ENDOF 
13 2 OF swap 1 + swap ENDOF 3 OF swap 1 — swap ENDOF 
14 ENDCASE ; 
15 X 
SCREEN #8 "Go Blocks" 06/29/84 03:48:28 AM 
0 ( expand ( 060884 bfw) 
1 : expand ( r/c —- |count stones, freedom of army at г,с 
2 0 stptr | O stones ! O freedoms ! ( clear all values ) 
3 map tmap 256 cmove ( backup map for count ) 
4 2dup fillspot push begin ( fill spot, push on stack, start ) 
8 pop 1 stones +! ( pop stone from stack, increment counter ) 
6 40 do 2dup i get.adj ( check al 4 adjacent locations ) 
7 2dup get.stone dup ( get color and act appropriately ) 
8 CASE (0 = space — add 1 to freedoms, fill it up ) 
9 0 OF 1 freedoms +! drop fill.spot ENDOF 
10 1 2 RANGE.OF ( if color matches, add to army, else drop ) 
11 color @ = if 2dup fill spot push else 2drop then ENDOF 
12 3 OF drop 2drop ( ignore edge ) ENDOF 
19 ENDCASE 
14 loop 2drop stptr @ 0= until ( continue until stack is empty) 
15 tmap map 256 cmove ; ( restore map from tmap ) —> 
SCREEN # 9 "Go Blocks" 06/29/84 03:49:49 AM 
О (lim, limit. bounds, blackif ( 060884 bfw) 
4 
2 : fim (n — п | forces n to 28..244 ) 
3 244 28 rot 2dup » if drop swap drop (force n >= 28) 
4 else swap drop 2dup « if else 
5 swap then drop then ; (force n « = 224) 
6 
7 :limit.bounds ( х1/у1/х2/у2 — х1/у1/х2/у2 | put limits on ) 
8 lim swap lim swap 2swap ( condition x1,y1 to 28. .244 ) 
9 lim swap lim swap 2swap ; ( condition x2,y2 to 28. .244 ) 
10 
11 : blackif ( — flag | checks if color = black ) 


(listing continued on page 438) 


Nonsense imitation 
can be disconcertingly recognizable 


nglish letter-combination frequencies can be used to 

generate random text that mimics the frequencies found 

in a sample. Though nonsensical, these pseudo-texts have 

a haunting plausibility, preserving as they do many 

recognizable mannerisms of the texts from which they are 
derived. For example, the following text was generated by the first 
sentences of this article: 


English letter-combination frequencies from text was generived. For 
example. Though nonsentencies from text was the text was 
generated to generisms of that mimics the first sentencies from text 
the texts have a have a sample, they article: 


The nature of such texts has been little explored, in part because it's been 
difficult to get samples. Claude Shannon generated "approximations to 
English" by hand in 1948, but the laborious calculation it involved 
prevented extensive study. This is clearly a task for a computer, but pro- 
grams have been hampered by the need for impractical amounts of 
memory. 

We offer a Pascal program, Travesty, to fabricate Hugh Kenner and 
pseudo-text quickly from any input text. Students of Joseph O'Rourke teach 
style and linguistics will see possibilities. So may pro- mo SR di 
grammers, since Travesty contains a feature that can The Johns Hopkins 
greatly speed up general pattern-matching proce- University, Baltimore, 
dures. We add a special-case version that is (continued) ^ MD 21218. 
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Each of these writers 
had his own way 
with trigrams, tetragrams, pentagrams, 
matters to which 
he surely gave no thought. 


even speedier. To make clear what Travesty does, we'll first discuss lan- 
guage statistics and what they imply. 


LANGUAGE STATISTICS 

Finish typing a page of English prose, and the key you hit most often 
will have been the space bar. Either "e" or “t” will rank second. You did 
not make those decisions, the language did. In fact, the language makes 
three-quarters of your writing decisions for you. Not only do the letters 
observe preferred frequencies, they keep preferred company. A familiar 
example: write “Q”, and (unless you are drafting a QANTAS ad or some 
comments on Iraq) the next character is almost sure to be “и”. 

If probability coerces the successor to a single letter, what follows a 
letter pair is even more tightly bound. Write "th", and the probability is 
very high that what follows will be “e”. If it is, then the character after 
"e" is most likely to be either a space or an “г”. Pairs like "th" are called 
digrams; triplets like "the" are trigrams. They have frequencies, like let- 
ters. The most common English digram is "he": you will find it three times 
in the sentence you are reading now, 15 times in this paragraph. And 
you will guess correctly that as we move up from single letters to diagrams 
and trigrams, the probabilities that govern the next character grow ever 
more rigorous. By the time we've reached, say, pentagrams, has the author 
any choice at all? 

Yes, he has; otherwise Henry James could have had no way to be Henry 
James, or James Joyce to be James Joyce. At a fairly low level, the statistics 
of English would have taken over from both of them, and neither would 
have been distinguishable from The New York Times. 

But that is not what happens. True, even with a James or a Joyce holding 
the pen, the statistics do not lie dormant. However, they no longer derive 

. from the undifferentiated language. i.e., from a large sample of everything 
we can find. The significant statistics derive from the personal habits of 
James, or Joyce, or Jack London, or J. D. Salinger. Each of these writers, 
amazingly, had his own way with trigrams, tetragrams, pentagrams, mat- 
ters to which he surely gave no thought. (continued on page 449) 
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S Y S | EM BY RICK COOK AND JOHN BRANDON 


Programming 
capabilities and 
control elements 


Rick Cook (2318 West Hayward, 
Phoenix, AZ 85021) is a freelance 
writer specializing in computers and high 
technology. He has written for Popular 
Computing and many other computer 
magazines. John Brandon (2432 West 
Peoria Ave. Suite 1303, Phoenix. AZ 
85029) has worked with the Pick oper- 
ating system for eight years and is 


president of Interactive Systems. a Phoe- 


nix corporation that supplies software. 
education. and consulting for the Pick 
operating system. 
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|Editor's Note: Last month we looked at Pick’s struc- 
ture and information-management facilities. This 
month, we'll discuss the system's control and pro- 
gramming capabilities and take a brief look at the 
IBM PC implementation of Pick (see the text box 
on page |33).| 


PicK BASIC 

Like Access, Pick BASIC is an integral part 
of the Pick operating system. It is a com- 
piled/interpreted version of Dartmouth 
BASIC, which makes it a rather distant 
cousin of the version of BASIC used on 
home computers. Unlike most microcom- 
puter versions of the language, Pick BASIC 


contains all the constructs you need to write 


highly structured code. It is not, however, 
strongly typed like Pascal and it does not 
force you to declare variables before using 
them. 

Among the commands available in Pick 
BASIC are CASE, COMMON, IF ... THEN 
ons ELSE, FOR es s NEXT FOR +s; UNTIL 
FOR ... WHILE, LOOP ... WHILE, and 
LOOP ... UNTIL. There are also a number 
of matrix and array commands and other 
commands that have no close parallels in 
microcomputer BASICs (SLEEP for in- 
stance). Writing modular programs is made 
easier by the use of statement labels (not 
line numbers) for references in flow-of- 
control commands. 

Pick BASIC supports two types of arrays. 
One is the conventional dimensioned array 
(via a DIM statement limited to about 3000 
elements). However, in Pick you don't have 
to specify the size of each element. Ele- 
ments in a dimensioned array will grow to 


absorb the data placed in them. Pick also 
supports dynamic arrays, which allow any 
number of elements of any size. Like a Pick 
item, the dynamic array will grow and shrink 
as elements are added and removed. An 
item in a Pick file is processed as an array. 
Pick BASIC contains a number of com- 
mands to specify and operate on elements 
in an array. 

In Pick, subroutines are separate pro- 
grams that can be compiled individually 
and linked into other programs as needed. 
This encourages, but does not force, you to 
write several small programs that can be 
linked together rather than one long 
program. 

One of Pick's strong points is that it makes 
writing applications easy. Many of the 
chores that are time-consuming in other 
programming languages, such as writing /О 
(input/output) routines and complex data 
manipulations, are either not necessary with 
Pick or can be done with utilities that are 
built into the operating system. In addition, 
Pick BASIC has a powerful built-in debugger 
and facilities to automatically generate a 
program map and a variable cross-refer- 
ence table upon compilation. 


WHY BASIC? 

At this time, BASIC is the only high-level 
programming language available for Pick. 
There are several reasons for this. 

One is simply historical. When Pick was 
evolving, in the late 1960s and early 1970s, 
BASIC was the most suitable high-level 
language available. Most of the other high- 
level languages familiar in the micro- 


computer world were either stil under 
development, not yet thought of, or not 
widely known. 

Richard Pick's original plan was to use 
APL as the Pick high-level language. If he 
had used APL, the system might be a lot 
more attractive to theoreticians, but it would 
be a lot less useful for managers and pro- 
grammers. 

A second reason Pick just has BASIC is 
that Pick BASIC fixes most of the common 
problems associated with microcomputer 
BASICs as serious programming languages. 
It contains the constructs needed to write 
structured programs, as well as the kind of 
МО support and string-handling facilities 
lacking in Pascal. Features like the 
COMMON statement, the use of labels, and 
the ability to chain subroutines encourage 
you to write modular code. Because the 
language is closely linked to the data- 
base-management system, primitives are 
available for searches and sorts. Because 
Pick BASIC is compiled, it avoids the speed 
penalty of a purely interpreted BASIC. 

Pick BASIC is not strongly typed—delib- 
erately. Forcing you to declare the type of 
all variables may prevent certain kinds of 
errors, but it makes extra work and imposes 
some frustrating limits unless the language 
has facilities for crossing type boundaries 
when useful However, at run time Pick 
checks for things like alphabetic characters 
where numbers were expected. 

Furthermore, the Pick operating system 
contains a number of commands and utili- 
ties that can be used to do the equivalent 
of type checking and, in most cases, do it 
more thoroughly than strongly typed lan- 
guages can. For example, Pick BASIC con- 
tains string-handling utilities that will not 
only check to see that numbers rather than 
letters are entered but can check for the 
form of the numbers as well. If you want to 
specify that only numbers in the form NNN- 
NNN-NNNN are acceptable (as in a tele- 


phone number), you can do it easily. If you ' 


choose to check data types you can do so 
readily, but the system doesn't force you to 
do so. 

Many programmers who work in Pick 
BASIC say that it is more like Pascal than 
conventional BASIC. 

The fact that every Pick system comes 
with an essentially identical high-level 
language ensures a high degree of applica- 
tions portability. (There are, however, some 
relatively minor differences among the ver- 
sions of Pick BASIC on various systems.) The 
Pick world doesn't have the kind of dif- 
ferences in dialect that plague even close- 
ly defined languages like C. 

But perhaps the biggest reason for 


limiting Pick to one language is that, by 


‘tying the language into the operating 


system, it can directly know the data struc- 
tures and other features of the system. By 
offering a single, tightly integrated, high- 
level language, Pick can use the system's 
abilities to full advantage from within the 
programs. Pick BASIC contains commands 
that let it operate directly on elements in 
the kind of three-dimensional dynamic ar- 
rays you can build with the Pick file 
structure. 

Incidentally, Pick Systems Inc. is report- 
edly planning to offer a C compiler as part 


(continued on page 47 4) 


THE IBM PC 
IMPLEMENTATION 


|61 Pick Systems Inc. ported Pick to the ІВМ PC XT. The ІВМ 
PC version of Pick is a full implementation. It converts the PC XT. or 
the PC with the expansion chassis and a minimum of 256K bytes of RAM, 
into a multiuser system capable of supporting three users. The implemen- 
tation will also work with some of the IBM PC-compatible computers such 
as the Compaq Plus, the hard-disk version of the Compaq portable 
computer. 

On the IBM РС, Pick requires a 10-megabyte hard disk and 2 56K to 640K 
bytes of RAM. No hardware modifications are required and the system 
uses stock IBM PC expansion boards. The second and third users are sup- 
ported via RS-232C ports and serial terminals. 

The first user is supported with the computer's screen and keyboard 
treated as an intelligent terminal with memory-mapped video. In this mode, 
the IBM PC version of Pick offers underlining, half intensity, protected fields, 
and—if the graphics card is installed and a color monitor is used— 
selectable colors. All these features are supported by commands that are 
an integral part of the operating system. 

The hard disk is required partially because the Pick operating system 
is big and partially because it needs the read/write speeds of a hard disk 
to function effectively. On the IBM PC, Pick can operate with as little as 
4.5 megabytes of a hard disk. The Pick software occupies 2.5 megabytes 
of disk space, so this minimum configuration leaves 2 megabytes for user 
data. 

Because Pick doesn't have to take up the entire disk, the user can keep 
other operating systems and their files on the disk as well and switch back 
and forth between them. However, only one operating system at a time 
can be used. 

Due to the way the Pick virtual memory operates, it wasnt practical to 
use the ROM BIOS routines on the IBM PC for disk 1/0. The expanded 
PC BIOS on a PC XT takescontrol on a disk seek and read, keeping con- 
trol until it is done. This is fine for a single-user machine, but it ties things 
up seriously in a multiuser environment. To get around this, Pick Systems 
wrote its own hard-disk /О drivers. 

Like the other versions of Pick, the IBM PC Pick makes a disk I/O request 
and goes on to other things while the request is acted on, Once the opera- 
tion has been performed, the disk controller issues an interrupt that tells 
the monitor the request has been serviced and the data is now in memory. 

Although the performance of IBM PC Pick is limited by the 4.77-MHz 
clock speed of the 8088 microprocessor and the 8-bit data paths, perfor- 
mance is still acceptable. According to the company, testing with some 
simple benchmarks indicates that in a computation-intensive operation. 
IBM PC Pick runs about 35 percent asfast as minicomputer implementa- 
tions. 
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ILLUSTRATED BY ROBERT TINNEY 


BY LEO D. ВовЕѕ, M.D. 


9p " N Рт - | 
r : | | | 
j 1 d | d a | 
| | м“ ÉA | 
| Ф г № 
| 1 ^ Tw $ 4 y і 1 Җ i 
lis ЧЕП — в in = zi 


A SOVIET 
APPLE Il 
COMPUTER 


The Russians first microcomputer 
is a bad copy of the Apple 


HE AVERAGE SOVIET citizen would be star- 
tled to hear about personal computers. A 
computer? In the house? Ne voz moshna— 
impossible! In Russia, the language does not 
even have a word for “private,” the manufac- 
turing emphasis is definitely not on con- 
sumer goods, the thought of having a dishwasher is a flight 
of fancy, and the thought of having your own computer 
certainly is Peter Pan time. For Russians, computers con- 
jure up images of huge buildings filled with exotic elec- 
tronic gear located in the bowels of a major university 
guarded by platoons of soldiers in the heart of Siberia. 

Things are changing slowly. Products from the West are 
beginning to show up in Russia (Pepsi is for sale in kiosks 
all over Moscow), and Russian products are appearing in 
the West. Still, it was a surprise when the Soviets intro- 


duced the prototype of a 
tabletop computer at a 
Moscow trade fair in July of 
1983. Produced by ELORG, 
(Electronorgteknika) the 
organization responsible 
for the purchase, manufac- 
turing, and sale of elec- 
tronic instruments and 
computers in the Soviet 
Union, the machine repre- 
sents a milestone for the 
Russians. Systems that 
ELORG has produced in 


(continued) 


Leo D. Bores, M.D. (7350 East 
Stetson Dr., Suite 203, Scottsdale, 
AZ 85251), is an eye surgeon, well 
known internationally for his pioneer- 
ing work (along with a Soviet eye 
surgeon) in the development of a 
radical new surgical procedure for the 
eradication of nearsightedness 
(myopia) and astigmatism—called 
radial keratotomy (RK). He conducted 
the first joint U.S.-U.S.S.R. seminar 
in medicine and now conducts semi- 
nars in ophthalmology for American 
surgeons in Moscow. He is president 
of Sun Bear Software, a small firm 
specializing in medical software. 
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the past are in the minicomputer category and usually run 
a clumsy form of the CP/M operating system or a similar 
BIOS (basic input/output system). Direct copies of early 
model IBM 14015 and 3705 are known to be in use in 
Russia, many controlled by old-fashioned paper-tape 
readers and punchers. Except for an occasional Hewlett- 
Packard and a rare DEC (and perhaps a VAX hidden away 
in the Ural Mountains), computer systems in Soviet institu- 
tions are outdated but serviceable. An Apple-compatible 
computer, therefore, is a definite first. 

| first saw the machine called the AGAT in August of 1983 
when І had an opportunity to use it for a week. After 
booting it and examining its operation, | dubbed it the 
yablocka (Russian for apple). The operating system and ROM 
(read-only memory) seemed to be a direct lift from the 
Apple computer, with only a few minor differences, and 
the case is finished in a patriotic red. so the sobriquet was 
a natural. (See photo 1.) 


HARDWARE 

The machine is definitely not in the portable category. It 
is, rather, a “transportable” computer (that is, you would 
not get a hernia or a backache, as long as you didn't carry 
it too far). I suppose that you could call it robust. The 
monitor that comes with it weighs almost as much as the 
computer itself. It is a standard 30-centimeter composite 
color SECAM (systeme électronique pour couleur avec 
mémoire) television set with an RCA connector at the back 
for a video signal. 

The keyboard clips to the front of the computer with 
two light-duty metal clips. There is no provision for stor- 
ing the connecting cable. The one-meter cable is per- 
manently affixed to the keyboard and terminates in a 9-pin 
DIN (Deutsche Industrie Norm) type connector for inser- 
tion into the back of the main housing. 

The keyboard is full size, and it is mounted so that the 
upper edge is elevated to tilt the keys about 15 degrees. 
The layout is that of a standard Russian typewriter, which 
resembles nothing you've ever seen; the Cyrillic alphabet 


Photo 1: The AGAT, the Soviet Union's first microcomputer. 
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has 33 characters (31 sounded). The Control key is located 
in the extreme upper left corner. The Return key is only 
slightly larger than the other keys and is located where 
it could easily be struck by accident. | never did find the 
Escape key. There is a full numeric keypad to the right, 
separated from the alpha keyboard by a row of presum- 
ably programmable function keys, and there is the usual 
row of number/miscellaneous keys at the top of the key- 
board. Cyrillic, as well as English. characters are embossed 
into the key caps, one below the other. Auto-repeat and 
lowercase are implemented. The debounce circuitry is 
shaky, and occasionally a stray character shows up, espe- 
cially during rapid data entry. The feel of the keys is very 
similar to that of an IBM Personal Computer (PC), and they 
are about as noisy. The elevation of the keyboard base 
(about 3.5 centimeters) and the slightly steeper-than- 
normal board angle would cause rapid fatigue as well as 
wrist pain after prolonged use. 

One standard-height 5 И-їпсһ disk drive is built into the 
right side of the machine. There does not appear to be 
any provision made for adding another drive, at least not 
internally. There is no port for adding on a drive at the 
rear, either. The AGAT has ports for a printer, a serial com- 
munication port, and a keyboard, but no game port. The 
machine is convection cooled through the top, bottom. 
and rear. 

| did not try to open the case, but | peeked into the in- 
terior through the openings in the back and top. What 
| saw was not reassuring. | was confronted with a night- 
marish wiring máze. The boards were a sickly brown color 
and looked like the old semi-glass boards of ancient 
renown. | could not see anything resembling a mother- 
board (although it's possible that there was one buried 
down there somewhere) and had to assume that I was 
looking at a variant of an old "back-plane" system, and 
a hard-wired one at that. 


SOFTWARE | 

| had not expected to be examining a Russian computer— 
especially a Russian "Apple'—so | had not come prepared 
with my "hammer and tongs” with which І dissect Apple 
disks. However, | was able to perform a few tests and make 
notes of some impressions of the system. In a later visit 
| was able to examine the DOS (disk operating system) 
in greater detail. 

The boot-up process seemed to be quite a bit slower 
than it would be on the Apple using DOS 3.3. This slug- 
gishness is not confined to the booting process. as | found 
out later. The drive is noisier than | expected, both from 
the motor and the head-positioning mechanism. The 
greeting program was in Russian and turned out to be a 
demonstration of the three graphics modes available. 

The scrolling rippled, suggesting the use of graphics 
mode to display text. This was verified after the demo, 
when I reset the computer. The computer dropped into 
normal text mode displaying garbled English characters. 

(continued on page 486) 


тһе Complete Hard Disk Solutions 
For Desktop & Portable PC's 10 Megabytes $794, Or 20 ) 


We have the whole package you need 
to add a hard disk to your IBM PC or 
compatible. Our half-height 10 and 20 
megabyte drives have the lowest 
current draw in the industry. Unlike 
most aftermarket hard disks ours can 
"boot" direct from the hard disk. No 
software patches, or drivers to install 
just a copy of IBM PC DOS 2.0 or 2.1. 


ldir fully Easy with the popular 
Idir menu driven "visual shell" 
software. It replaces complicated DOS 
commands with menus that allow you 
to just point at what you want to do. 
Help files explain DOS commands and 
give you on-line advice when you 
need it. Idir takes the wonder out of 
the tree structured subdirectories so 
useful in organizing a hard disk. 


Hard Problems like excessive 
current draw and heat have until now 
been unsolved problems with 
aftermarket hard disks. Most drives 
draw lots of power. If your PC has 
many expansion boards in it, power to 
run a hard disk is probably not 
available. Hard disks have also been 
easily damaged by vibration and 
movement. And of course the problem 
any non-IBM product must face, 
compatibility with the IBM PC. We 
have tackled all these problems and 
come up with the best solutions 
available at any price. 


Cool & In Control with half-height 
drives so efficient they draw the same 
amount of power as a floppy disk 
drive. This means a minimum of heat 
inside your PC with more power avail- 
able for expansion boards. The 
controller uses LSI 

technology to provide 

fewer components, 

drawing less power, and 
giving significantly im 

proved performance over 

the IBM XT. 


Idir Directory System Included 


The Portable Plus is 10 or 20 
megabytes to go. In fact, the drives 
we use have been selected by several 
computer makers for use in their 
portable computers. Their plated 
recording media helps withstand 
vibration, and allows the drive to be 
used at any angle. 


Total Compatibility is a necessity. 
Our hard disks have the ability to boot 
directly from the hard disk. Check 
around, very few aftermarket systems. 
can. In fact, all you need is a copy of 
DOS 2.0 or 2.1 and you are ready to 
go, no software drivers to install. or 
DEBUG patches to apply. 


Why Buy From Us? It's simple 
really. Better value, and no hassles. 
You see, the price advertised is the 
whole price. No extra for freight, 
credit cards, COD fees, or insurance. 
Perhaps the best part is if you have a 
question you deal direct with Qubie’. 
We have the knowledge and ability to 


Circle 352 on inquiry card. 


help you quickly. And. if you d 
a hardware problem during the 
warranty period it is fixed or replaced 
within 48 hours! 


No Risk. Ооп" be afraid to save. Our 
manual is written so even the novice 
can successfully install his own 
system. And remember, if for any 
reason you are not happy within 30 
days of purchase you may return it for 
a full refund, and we'll pay the freight 
back! Get our competition to make the 
same offer, and find out which system | 
is best. We know which one you | 
will choose. | 


System Requirements: Any IBM PC | 
with 64k RAM and PC DOS 2.0 or | 
later. Compatible owners call for 

application information. 


PC10: Includes 10 Megabyte drive, 
controller, cables. installation 
instructions. ldir software, 

and 1 year warranty. $794. 


PC20: Same as above with 
20 Megabyte drive. $1288. 


Options: Auxiliary power supply. for 
those with computers already full of 
power hungry expansion boards. 
#PCPWR $88. 


Half-height bezel (specify computer), 
#HHBZL $15. 


DEALER AND QUANTITY PURCHASE 
INQUIRIES INVITED 


Order Today, Shipped Tomorrow! 


Price includes UPS surface freight 
and insurance. Add $12 for two day 
air service. For fastest delivery send 
certified check or credit card. Per- 
sonal checks take 18 days to clear. 
Calif. residents add 6% sales tax. 
Corporations and Institutions call for 
purchase order details. 
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Inside California 
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4809 Calle Alto 
Camarillo, CA 93010 


Tempo House, 15 Falcon Road, 
London SW11, United Kingdom 
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CITIZENS 
AGAINST UGLINESS, 
UNRELIABILITY, 


HASSLES AND 
HIGH PRICES. 


Introducing the Citizens. А whole 
: new line of dot matrix | 
! printers, precision-engi- 4 
ША тесей by the people Sg 
| who've become a wristhold $ 
word in m тен watches. ' 
e Citizens are very sleek, very quiet, % 
and reliable as the day is long, 
1 < s» They're ІВМ“ or Epson*compatible, 
Ф $ ~I with output speeds of 160 cps, 
O ‚ or 40 cps correspondence-quality at the 
WA Rick of a switch. : 
T» Theyre also exceptionally easy to 
"  use,thanks to our unique new 
ush-feed paper loading system. 
And n this "-— t ME Ker off the 
competition, wait til you see what a value Citizen" 
is for the money. 
Stop by one of our dealers today and watch 
what the Citizens can do for you. 
M For more information, call 1-800-556-1234, 
\ Ext. 34. In California, 1-800-441-2345, Ext. 34. 
Or write Citizen America 
| Corporation, 2425 Colorado CITIZEN 
p Avenue, Santa Monica, СА 90404. 


poe America Corporation. Citizen is a trademark of Citizen America Corporation. IBM is a registered trademark 
f Intemational Ps Mia his Со огрогайоп. nine a registered trademar di of Epson Corporation 
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New Chips 


INTRODUCTION TO SEMICONDUCTORS 
by. Ale R, MIRE... sesa ee 143 


THE MC68020 32-BIT MICROPROCESSOR 
by Paul F. Groepler and James Kennedy... 159 


THE XTAR GRAPHICS MICROPROCESSOR 


* by Terry Coleman and Skip Powers. ..... 179 
RISC CHIPS 
Bu ofer: Makil... eese cor 191 
GALLIUM ARSENIDE CHIPS 
by Phillip Robinson ................. 211 
THE 80286 MICROPROCESSOR 
a PU OENDS онн doli em Ы, 231 
THE PF474 
by Steve Rosenthal............ EE 247 


SEVERAL YEARS AGO a computer scientist told us, "The biggest problem 
presented by VLSI (very-large-scale integration) design isn't new fabrication 
or computer-aided design tools; our biggest problem is simply getting the 
designer's brain around a VLSI circuit" | 

Cal Tech computer scientist Carver Mead has compared the density of 
current-generation VLSI circuits to street maps of major U.S. cities like Los 
Angeles and New York. He suggests that in the future, chip densities may ap- 
proach the complexity of a similar map of the entire United States. 

Yet many of the obstacles facing designers are being surmounted. Computer- . 
aided design and manufacturing tools permit microprocessor designs that 
equal the performance of the newest generation of super-minicomputers. And 
at the IEEE International Solid-State Circuits Conference held in San Francisco 
earlier this year, four manufacturers showed off experimental I-megabit RAM 
(random-access read/write memory) designs. 

This month's theme articles focus on new chip design. including an introduc- 
tion to semiconductor technology. new microprocessor designs, new design 
technologies, and specialized semiconductor applications. 

BYTE contributing editor Alan Miller opens the new-chip section by pro- 
viding a general introduction to semiconductor technology. Miller explains 
how semiconductors function at the most basic level. 

We have included articles on both the Intel 80286 and the Motorola 
MC68020 microprocessors. The 80286 might gain widespread acceptance 
because it is used in the IBM PC AT. Likewise, the MC68020 also could attract 
a major following; its predecessor, the MC68000, is used in Apple's Lisa and 
Macintosh and the emerging software is an indication that Apple could move 
to the MC68020 to power its future 32-bit personal computers. 

BYTE editor Phil Robinson looks at gallium arsenide technology to remind 
us that more processing power and speed will be available in the future based 
on advances in material sciences. The pluses of gallium arsenide are simple: 
the chips are fast and they run cool. The first commercial chips are now 
available. 

One way of dealing with the complexity of VLSI circuits is to simplify micro- 
processor design. This is exactly what faculty and students at Stanford and 
the University of California at Berkeley have done in experimental RISC (re- 
duced instruction set computer) microprocessors. As BYTE editor John Markoff 
reports, using CAD (computer-aided design) tools developed on campus, the 
two research groups have created VLSI microprocessors that outperform com- 
mercial 16-bit and 32-bit microprocessors. 

Steve Rosenthal writes about a specialized application: the PF474, a semicon- 
ductor optimized to perform fast string-search operations on text files. 

Finally, Xtar Electronics explains some details of its graphics coprocessors. 


—John Markoff, Senior Technical Editor, and 
Ezra Shapiro, West Coast Bureau Chief 
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National Instruments takes the GPIB to the second power and beyond. 


Unsurpassed customer support is as close as your operating systems, including several flavors of UNIX. With 

phone. this unparalleled level of experience, National Instruments 
National Instruments is the only company that is solely now offers installation and application support on any GPIB 

dedicated to developing, manufacturing and supporting a interface, from any manufacturer, as well as assistance 

comprehensive line of IEEE-488 interfaces for a variety of with applications development software. 

computer systems. Because GPIB hardware and software It takes experience to make IEEE-488 systems work with 

is our only business, we can take customer support to a nearly 3,000 instruments available from more than 200 

level that is unsurpassed in the industry. different manufacturers, and experience is what enables 
Our customer telephone support service includes instal- National Instruments to take the GPIB to the second power 

lation and operational assistance for all National Instruments' and beyond. 

GPIB products. All you have to do is call 1-800-531-GPIB Тһе СРІВ- PC? works with an entire range of PC 

for comprehensive advice on installing and using our GPIB products with no complications. 

hardware and software. This toll-free number gives you The National Instruments GPIB<+PC? transforms your IBM 

access to 100+ man-years of GPIB and instrumentation PC, PC XT, PC AT, PCir, AT&T, Compaq, Texas Instruments 

experience— every weekday, coast to coast. Professional, DEC Rainbow or comparable personal com- 


We'll help you work with any 
GPIB from any manufacture 


r. E 
National Instruments y. Е 


puter into а reliable, easy-to-use personal instrumentation 
workstation. National Instruments software for these products 
includes system software for interfacing the board to the 
operating system, development tools, language support 

and applications packages. 

With the National Instruments GPIB++PC?, there are no 
frustrations or unpleasant surprises when you integrate 
PC options in one of the many IBM "compatibles." À com- 
prehensive program evaluating product compatibility and 
optimizing our software insures that our GPIB РС? prod- 
ucts will work as well with an AT&T as with an IBM PC. 


has the in-depth 
knowledge required for 
comprehensive system 
support. We've provided 
GPIB interfaces for ten different 
computer architectures, from 
the DEC VAX to the IBM-PCir, 
and we've worked with many 


Circle 300 on inquiry card. 
| Your personal guarantee of unsurpassed 
customer support and satisfaction. 
# CALL 1-800-531-GPIB for instant access | | — 
Î to 100+ man-years of GPIB experience. г NATIONAL 
) INSTRUMENTS 


12109 Technology Blvd. Austin, Texas 78759 


NEW CHIPS 


INTRODUCTION TO 


SEMICONDUCTORS 


BY ALAN R. MILLER 


What they are and how they work 


ELECTRICITY IS THE MIGRATION of 
charge carriers. In metals, these car- 
riers are electrons; in ionic melts (such 
as sodium chloride), they are ions; 
and in gases (e.g. in a fluorescent 
lamp), ions and electrons are carriers. 
The charge carriers in semiconductors 
can be either electrons or electron 
holes. 

This article covers the fundamental 
concepts behind conduction in semi- 
conductor devices, including the 
thermistor, rectifier diode, zener 
diode, and Schottky diode. In par- 
ticular, the relationship between the 
band gap and the Fermi level is ex- 
plored for each device. 


BAND THEORY 

According to quantum mechanics, or- 
bitalized electrons are restricted to 
certain values of energy. Some energy 
levels are allowed and others are not 
allowed. For a single atom, the allow- 
able energy levels are discrete, while 
a solid material has broad ranges or 
bands of allowable energy. 

The values of energy that are not 
allowed fall in an area known as the 
band gap. which lies between the 
allowable energy bands. An energy- 
band diagram (figure 1) shows energy 


increasing vertically; that is, an elec- 
tron that is higher than another has 
more energy. in the unexcited (ground) 
state, bands with lower energy are 
completely filled with electrons. The 
regions of energy between filled 
bands are free of electrons and are 
the forbidden band gaps. 

For a material to act as a conduc- 
tor of electricity. some of its electrons 
must be excited above the ground 
state into orbitals that will allow them 
to roam across the material. For some 
materials, the top band is only partly 
filled with electrons: that is, energy 
states are available within this band. 
This material is an electrical conduc- 
tor since very little energy is needed 
to raise an electron to the next level 
and make it into a charge carrier. 
Figure la shows the corresponding 
energy-band diagram. For other ma- 
Alan R. Miller is a professor at New Mexico 
Institute of Mining and Technology (Socorro, 
NM 87801) where he has taught materials 
science, thermodynamics, electrical engineer- 
ing, and programming methods since 1967. 
He holds a Ph.D. in engineering from the 
University of California at Berkeley, and he 
has written six books about computer 
languages and operating systems. 


terials, the top band is exactly filled. 
Electrical conduction is not possible 
unless an electron is given sufficient 
energy to promote it across the band 
gap to the next available (empty) 
band. These two bands, the top filled 
band and the next empty band, are 
respectively known as the valence 
band and the conduction band. This 
band picture, diagrammed in figure 
1b, corresponds to both semiconduct- 
ing and insulating materials. 

What distinguishes semiconductors 
from insulators? At room tempera- 
ture, the normal thermal vibration of 
the atoms can provide sufficient 
energy to promote an electron across 
the band gap if the gap is not too 
large. Ой the other hand, materials 
with large band gaps will have few 
electrons available for conduction. A 
material with a large band gap is 
known as an insulator. However, if the 
band gap is small, the material is 
known as a semiconductor. Perhaps 
it should be called a semi-insulator. 


THE FERMI LEVEL 

At any temperature above absolute 
zero, energy will be available for the 
promotion of electrons. The higher 
the temperature, the more conduction 
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The variation of 
conductivity with 
temperature and light 
can be useful. 


electrons can be found at any given 
energy level. The energy level where 
the probability of finding a conduc- 
tion electron is exactly one-half is 
known as the Fermi level. At absolute 
zero, all available states below the 
Fermi level are filled and all states 
above the Fermi level are empty. 

For a conductor, the Fermi level lies 
in the partially filled band at the top 
of the electrons. By contrast, the 
Fermi level for an insulator or semi- 
conductor lies in the band gap mid- 
way between the valence band and 
the conduction band. The Fermi levels 
for a conductor and for an insulator 
or semiconductor are marked by E, in 
figure I. Notice that the Fermi level 
lies within a band for a conductor but 
it lies in the band gap for a semicon- 
ductor or insulator. 


ELECTRON HOLES 

When a valence electron becomes a 
conduction electron in a semiconduc- 
tor, it leaves a space in the lower- 
energy bonding orbitals that is avail- 
able for other electrons. This "electron 
hole" can carry electrical current just 
as an electron can, since both have an 
equivalent charge. (Of course the 
charges have opposite sign.) Clearly. 
for each valence electron promoted 
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across the band gap to the conduc- 
tion band, one electron hole is pro- 
duced. In this case, there are an equal 
number of conduction electrons and 
electron holes, and the material is 
called an intrinsic semiconductor. 


MOBILITY OF CHARGE 
CARRIERS 


Electrons and holes respond to elec- 
tric fields in different ways. Electrons 
move against the electric field while 
holes move with the field. (In reality, 
of course, bonding orbitals do not 
move at all. The holes only appear to 
move as electrons are promoted out 
of one bonding orbital and fall into 
another, just as the sequentially lit 
lightbulbs of a movie marquee appear 
to move across the sign.) Although 
the two types of carriers move in op- 
posite directions, they also have op- 
posite charge. Consequently, the re- 
sulting electrical current is the sum of 
the two parts. 

Movement of electrons and holes is 
not symmetrical; they do not move at 
the same speed. The relative veloci- 
ty of charge carriers is known as the 
mobility. the velocity relative to the 
electric field. The units of mobility are 
m/s (meters/second) divided by V/m 
(volts/meter), о mw s Mobility 
changes from one material to the 
next. However, the mobility of the 
electron is always greater than that of 
the corresponding hole, The ratio can 
be as small as three or as large as 
several hundred. The mobility changes 
with temperature and with the con- 


CONDUCTION BAND 


-— 
VALENCE BAND 1 


(16) 


Figure I: Energy-band diagram for a conductor (а) and for an insulator or 


semiconductor (b). 
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centration of the carriers. If you keep 
in mind that the only thing that really 
moves is the electron, the reason why 
holes "move" more slowly is readily 
apparent. Holes would move at the 
same speed as electrons only if each 
conduction electron moved directly 
and unfailingly to the next available 
bonding orbital. Quantum mechanics 
tells us that the probability of this is 
always and necessarily less than one. 


TEMPERATURE, LIGHT, AND 
CONDUCTIVITY 

The normal thermal vibration of 
atoms can provide the energy need- 
ed to promote a valence electron to 
the conduction band. Consequently, 
the electrical conductivity (the recip- 
rocal of resistivity) increases with in- 
creasing temperature. For an intrinsic 
material the relationship is 


s = А exp(—E,/2kT) 


where s is the conductivity, A is a con- 
stant, E, is the band gap. k is 
Boltzmann's constant, and T is the ab- 
solute temperature. This expression 
shows that the logarithm of conduc- 
tivity varies linearly with reciprocal 
temperature; that is, a plot of log con- 
ductivity versus 1/7 is a straight line 

The variation of conductivity with 
temperature can be useful. An intrin- 
sic semiconductor designed for mea- 
suring or controlling temperature is 
known as a thermistor (for thermal 
resistor). 

The conductivity of a semiconduc- 
tor also changes when exposed to 
light. Photons of wavelength А (Greek 
letter lambda) have an energy 


E = № 


where f is Planck's constant and c the 
speed of light. 

When a semiconductor is exposed 
to light, valence electrons will be pro- 
moted to the conduction band if the 
energy of the photons is equal to the 
difference in energy between a 
valence band orbital and a conduc- 
tion band orbital. This is the principle 
of photodetectors. The band gaps of 
common semiconductors (in electron 
volts) are given in table | with the cor- 
responding wavelengths of the band 


gaps. Silicon апа germanium have 
band gaps that correspond to in- 
frared, cadmium sulfide's band gap is 
in the visible region, and zinc sulfide 
has a gap in the ultraviolet range. 
Therefore, silicon and germanium can 
be used to detect infrared light but 
not visible light, which has a higher 
energy. Cadmium sulfide is common- 
ly used for photographic light meters 
since its band gap corresponds to 
visible light. Zinc sulfide is used as a 
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phosphor in fluorescent lamps. video 
screens, and television tubes. 


N- AND P-TYPE MATERIALS 
Silicon (Si) and germanium (Ge) use 
four valence electrons for bonding 
and appear as Group IV elements of 
the periodic table (figure 2). A semi- 
conductor made from silicon will be 
a single crystal in which each silicon 
atom is surrounded by four other 
silicon atoms. 


Table 1: The band gap for selected semiconductors (eV —electron volts). 


Band Gap 


Corresponding 
Light 


Si E infrared 
Ge infrared 


GaAs 
GaP 
CdS 
ZnS 
diamond 


We XB 


DP 


infrared 
visible 
visible 
ultraviolet 
ultraviolet 


ПТА 


If a small amount of a Group V еје- 
ment such as arsenic (As) is added to 
silicon, the arsenic atoms will occupy 
the regular silicon positions of the 
crystal structure. Arsenic has five 
valence electrons: since only four of 
these electrons are needed for bond- 
ing, the fifth will be loosely held. This 
fifth electron can readily become a 
charge carrier. The energy needed to 
promote this electron to the conduc- 
tion band is only about 4 percent of 
the band-gap energy of silicon. 

As stated earlier, when a valence 
electron is promoted to the conduc- 
tion band of an intrinsic semiconduc- 
tor. an electron hole is produced. 


However, when a conduction electron 


is created by doping a Group IV ele- 
ment with a Group V impurity, no cor- 
responding hole is created. Thus 
silicon doped with arsenic has an ex- 
cess of electron carriers. The doped 
silicon is therefore known as an N 

(continued) 
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Figure 2: The periodic chart of the elements. Customarily the A in group designations (e.g.. Group ША) is omitted in discussing 


semiconductors. 
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COMPUTERS 
Abacus AP 3000 1.625 
Alpha Micro 1000WF 6.193 
Altos 580-20 3,496 
580-40 4,275 


586-20 w/o term. 5.414 
586-40 w/o term. 6,776 
986-40 wio term. 8,250 


68000-12 10,068 
Basis-108 i 2,146 
Compu рю Godbout 

Sys. 816A RAM 17° 4.378 
Sys.816A RAM 21° 4,489 
Sys. ST6AH* 6,283 
Sys. 816B° 5,092 
Sys. B168H* 6,854 
Sys. 816C* 6,462 
Sys. 816СН* B,324 
Sys. B16D 9.402 


Sys B16F(CPU286) 12.737 
* Completely Assembled 
-Drive-H 1 
Disk 2, Hard Disk Contr. , 300 
RAM 22, 256K 
23. 64K 
23, 128K 601 
Macrotech MI-286 1,077 
Pragmatic 20 тед.. 8“ 2,990 
Pragmatic 40 meg.. 8" 4,686 
Columbia Sys., 2-320K 2,244 
Sys. 1? meg. 3,393 
Sys., portable 2,100 
Compaq Portable 2.250 
Molecular SM 8, 10 meg. 4,900 
16X, 30 meg. 12,593 
NEC APC-H03 2,999 
APC-H12 Graphics 618 
yide Softpacks 879 


395 
APC- ite 10meg. 2.172 


APC 401 
8800 *Special* CALL 
Northstar Advant age 
wiDual Floppies 1.976 
+115 meg. 3.886 
w/30 meg. 4,864 
8/16 upgrade 309 


Dimension 15 mag. 5,691 
Onyx 8001 MU 20. 256K 10,454 
8002 MU 20. 512K 14,338 

" 5001 MU 21 meg. 6,813 


Pinnacle CALL 

Sanyo 555. w/2-160K 1,060 

§55-2, w/2-320K 1,199 

Televideo TS-802 2,525 
TS-80 


3 
TS-1605 PC 1,877 
TS-1605 H 3.479 
TPC-1, port. 1,855 


TPC-2. port. 2.356 
Zenith ZF-100-21 2.157 
ZF-110-22 2,685 
ZF-120-22 2.754 
ZW-110-32 4.176 
120-32 4.245 
IBM PC Compatibles 

151-21 2,247 
ZF-151.52 2.565 
2Е.161-21 2.245 
ZFA-161-22 2.553 
ZW-151-22 3.912 

ACCOUNTING 

SOFTWARE 

Altos Accountant 2.320 
CYMA, each module 550 
Graham Dorian, ea mod. 420 
MBSI, each module 455 


Micro Computer 
Consultants, ea, mod. CALL 


Microtax CALL 
Open Systems, ea. mod 568 
Structured Systems CALL 
BATTERY BACKUP 

Cuesta 90 wall 292 
200 watt §13 

Saft 175 walt 456 
350 watt 626 


Since 1980 


| 


ү 
| 

. [| 
[ЇЇ 
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PURCHASING AGENT= 


HARO DISKS 
Alloy CALL 
Cameo CALL 
Corvus 12 meg. wiint. 2.299 


Davong, 15 meg. Univ. 2.138 
21 meg. Univ. 2.519 
32 tneg. Univ. 3.040 


lomega 10 meg. 2.036 
+ 20 eb 2.739 
Mountain Computer 
10 meg. external 1.547 
10 meg. internal 1.314 
15 meg. external 2.167 
20 тед. externat 2.554 
35 тед. external 3.484 
Tape B.U. 27 meg. 1,702 
60 meg. 1.857 
Santa Clara Sys. 10 meg. 1.970 
Sysgen CALL 
"| tass 20 meg. w/tape 2.500 
meg. witape 3.985 
70 meg. w/tape 5.725 
ІВМ Interface 116 
Тгапіог 10 тед. 1.737 
ІВМ PERIPHERALS 
Hayes 1200 8 Modem 449 


Keytronics 5150 keyboard 189 
5151 keyboard 239 


MODEMS 
Hayes 1200 479 
Rixon R212A 380 


USRobotics Auto 212A 479 
Password 349 


MONITORS 
Amdek Color Il 423 
Color Il + 429 
Color IV А 1.007 
Color IV T 668 
Microvitek Cub 1,040 
NEC 1410 RGB 
Princeton HX-12 RGB 485 
Ouadram HX-12 RGB 475 
Таҳап 420. RGB wicable 485 
чч а. 
Amdek, X 
Hitachi HDG. 1111. Tiger 293 
HDG-2222 3.0 


Houston instr., "Быр ^ 1,778 
DMP 42 2.321 


DMP52 3.484 

Hi-Pad 763 

Strobe M 100 461 

M 772 

Sweet P 650 
PRINTERS 

Anadex 9501 1.300 

9620 1.399 


96258, parallel 1.190 
9725 В paralel 1.275 


WP6000 2,599 

DP6500 2.376 

Brother, OX-15P, 5 379 

> -25P. S 628 

-35P. S 884 

C. Itoh B510 Pro |, par. 379 

а 40 Im 1,000 

ph 55¢ 1.250 

C 1900; 300 ipm. 4,295 

Centronics CALL 
Daisywriter 2000 B9 
Dataproducts B 300-4 5.921 

50 color 1.395 

Dataroyal CALL 

Datasouth DS-180 1.150 

DS.220 1.568 

DEC CALL 

Diablo 620R 101. serial B22 

620R 105 API 875 

630API 1.495 

80.1F 2.745 

PII OC. matrix 555 

C-150 inkjet 1.045 

DTC 3802 945 


THE 


PRINTERS 
Epson FX-80 510 
FX-100 675 
Florida Data OSP-300 3.700 
Fujitsu 320. 48cps 1.140 
830, 80 cps 2,080 
DPL24 1,587 
GE (General Electric) CALL 
Gemini 10X 309 
15X 454 
IDS Prism 132. wicolor 1,465 
Juki 6100 487 
NEC 2010 668 
2050 695 
3510 1.220 
3550 1.377 
7710 1.688 
B023/H.12 299 
Pinwrıter, P2-2, 3 665 
Okidata 82A 330 
B3A 555 
B4P 76? 
845 865 
92Р 435 
925 510 
93P 645 
93S 720 
2350P 1.821 
2350$ 1.887 
2410Р 1.975 
2410A 2.041 
Olympia CALL 
Printronix P300 5.900 
Oantex 7020 1.190 
7030 1.330 
7040 1.409 
1.575 


Qume 11/40 wiinterface 1.395 
11/55 winterface 1.450 


Siemens inkjet 826 

Silver Reed 400P 327 

550P 520 

550S 548 

Tally 160L. witractor 560 

180L. witractor 715 

Spirii8O 329 

Teletex 1014 389 

Texas Instr. Ui basic 1.173 

TIB10LQ 789 

TI855 745 

Toshiba Ei 1840 773 

1.365 

Transtar 5 P or S 408 

b or S 549 

05 1.198 

Ps color 549 
SURGE PROTECTORS 

Compugard 100 

TERMINALS 
Adds Viewpoint A1 499 
Viewpoint АЗ + 499 


Ampex D'atogue 80 amber 720 
Ann Arbor Ambassador 1.355 


C. Itoh 80A 1.016 
101 1.278 

DEC VT100 1.529 
Freedom 200 580 
Hazeltine Esprit! 478 
Espnt II 520 

Espnt I, color 862 

Lear Siegler ADM. 11 530 
Qume OVT102A 490 
QVT102G 486 
QVT103A 861 
QVT103G 848 
QVT10BA 697 
QVT108G 693 
Televideo 914 555 
924 713 

925 715 

950 905 

970 1,015 

Personal Term, 438 

Visual 330G 932 
WysewY-50 539 
W Y-100 680 
WY-200 1,020 
WY-300 1.020 
Zenith Z-29 635 


PURCHASING 


AGENT, INC. 


2444 Old Middlefield Way, Suite J 
Mountain View, CA 94043 


(415) 964-8222 


B-84-11 
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type material. This designation does 
not mean that the material is nega- 
tively charged; that is, there are not 
more electrons than protons. Rather, 
it means that the material has more 
electrons than available slots in 
valence orbitals. 

If a small amount of a Group Ш ele- 
ment such as gallium (Ga) is added to 
silicon, the impurity atoms again oc- 
cupy regular silicon sites. But gallium 
can only provide three bonding elec- 
trons. Since four valence electrons are 
needed for bonding, the fourth is 
taken from the surroundings. 

Thermal energy has promoted the 
fourth electron into the conduction 
band, making it available for bonding. 
In the process, an electron hole was 
also created. Together they are known 
as an electron hole pair (EHP). Since 
the electron of this pair has been 
taken by a gallium atom for a bond. 
the electron hole is left by itself, 
creating an excess of electron holes. 
A material with excess electron holes 
is caled a P-type material. 


| ENERGY BANDS FOR EXTRINSIC 


SEMICONDUCTORS 
Semiconductors that have an excess 
of either conduction electrons or 
holes are known as extrinsic or doped 
semiconductors. P-type and N-type 
energy-band diagrams are given in 
figure 3. The band gap. E, is the 
same, suggesting that both are for the 
same substrate. However, an acceptor 
band is near the bottom of the band 
gap of the P-type material. The accep- 
tor band is separated from the 
valence band by a small acceptor 
band gap. E,. À similar donor band 
is near the top of the band gap for the 
N-type material. The donor band is 
separated from the conduction band 
by a small donor band gap. E. 
Notice that the Fermi levels are not 
in the center of the extrinsic band 
gaps as for intrinsic semiconductors. 
The Fermi level is below the midpoint 
for the P-type material and above the 
midpoint for the N-type material. Let's 
look at the N-type more closely. 
The relatively free fifth electron 
originally associated with the Group 
(continued) 
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2213A/2215A/2235 
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V impurity can become a conduction 
electron by applying a small amount 
of energy equal to the donor band 
gap. This amount of energy is con- 
siderably lessthan the energy needed 
to promote a valence electron across 
the band gap to the conduction band. 
Because the donor band gap is rela- 
tively small. with a small concentra- 
tion of donor atoms, the donor elec- 
trons are thermally excited to the con- 
duction band at room temperature. 
But the temperature is not high 
enough to promote electrons from 
the valence band to the conduction 
band. Thus. the conductivity of an ex- 
trinsic semiconductor is essentially 
constant at room temperature. unlike 
the great change in conductivity with 
temperature that occurs in an intrin- 
sic semiconductor. 


COMPOUND SEMICONDUCTORS 
| have been discussing semiconduc- 
tors that are primarily one element. 
such as silicon or germanium. When 
doped with a small amount of a 
Group Ш or Group V element, the 
structure is still predominantly that 
of the Group IV element. However. 
another class of semiconductors. 
known as the compound semiconduc- 
tors. combines two elements in equal 
proportions. 

The chemical element immediately 
to the left of germanium on the 
periodic table (figure 2) is gallium. an 
element with an atomic diameter 
about the same size as that of ger- 
manium. but with one less electron. 
The element arsenic is immediately to 


the right of germanium. It too is about 
the same size. but has one additional 
electron. A compound made of equal 
parts of gallium and arsenic is similar 
in certain ways to germanium: that is, 
the total number of electrons will be 
the same. Furthermore. the bonding 
is similar to germanium. Each atom of 
gallium is surrounded by four atoms 
of arsenic and each atom of arsenic 
is surrounded by four atoms of 
gallium. The resulting band gap. 
however. is larger (table 1). 

A material-of this type is known as 
a Ш-У compound semiconductor. 
Most of the Group Ш and Group V 
elements can combine in this way. 
Sometimes two Group Ш elements 
are combined with a Group V ele- 
ment or vice versa. Gallium aluminum 
phosphide and gallium arsenide 
phosphide are examples. 

A II-V compound semiconductor 
made with equal parts of Group 111 
and Group V will be intrinsic. How- 
ever, extrinsic compound semicon- 
ductors are possible. Adding small 
amounts of zinc (Zn). cadmium (Cd). 
or silicon to gallium arsenide pro- 
duces a P-type material. while adding 
sulfur (S) or selenium (Se) makes it N- 
type. 


THE P-N JUNCTION 

Simple semiconductors are a single 
crystal throughout. If such a material 
is pure the semiconductor is intrinsic. 
However. by adding one type of im- 
purity to one end and another to the 
other. you can create a P-N junction, 
a device with two different regions. If 


Figure 3; Energy-band diagrams for P-type (left) and N-type (right) semiconductors. 
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a Group Ш impurity is added to the 
left end and a Group V impurity is 
added to the right end. then the left 
end will be P-type and the right end 
will be N-type. The resulting material 
is diagrammed in figure 4. 

Because of the small concentration 
of impurities in a P-N junction device. 
the structure is still physically the 
same throughout its length: that is. 
despite an excess of holes on the P 
side and an excess of electrons on the 
N side. the crystal structure and band 
gap remain the same throughout the 
device. 

As described above, a P-N device 
has an excess of holes (the majority 
carrier) in P-type material on the left 
side and an excess of electrons on the 
right. At some point near the center. 
the concentration of the two carriers 
is equal and the material is intrinsic. 
The energy-level diagram for the P-N 
junction (figure 4) shows the bands 
distorted so that the Fermi level is 
constant throughout. Notice that the 
valence band is close to the Fermi 
level on the P side while the conduc- 
tion band is close to the Fermi level 
on the N side. 


MOTION OF CARRIERS 
The operation of a P-N junction in- 
volves two types of carrier movement. 
The charge carriers move from 
regions of high concentration to 
regions of lower concentration. This 
movement is called a diffusion cur- 
rent. The movement alters the local 
electric field, which in turn induces 
(continued) 


Г 


Figure 4: A P-N junction device and the 
corresponding energy-level diagram. 
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the charge carriers to move. This 
charge carrier movement in response 
to electric field fluctuation is called a 
drift current. With two types of charge 
carriers and two types of movément, 
four separate currents must be con- 
sidered. 

Since in the P-N junction a greater 
concentration of holes exists in the P- 
type material than in the N-type 
material, a diffusion current of holes 
occurs from the P side to the N side 
(from left to right in figure 4). Similar- 
ly. a greater concentration of elec- 
trons exists in the N-type material. 
Here a diffusion current of electrons 
moves from the N side to the P side 
(from right to left) This diffusion 
creates a charge imbalance and an in- 
ternal electric field. The electric field, 
in turn, creates a drift current. 

The electric field of the P-N junction 
creates drift currents for both the 
electrons and holes. In contrast to the 
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moves from right to left. Thus the dif- 
fusion currents arise from majority 
carriers while the drift currents begin 
with minority carriers. 

Since the electron diffusion current 
begins in the N region and ends in the 
P region, the electrons must climb the 
potential energy barrier from the con- 
duction band on the N side to the 
conduction band on the P side. Hole 
diffusion is similar. You can visualize 
this process by imagining that the 
energy of holes increases downward 
in the band diagram, opposite to the 
energy of electrons. The diffusion cur- 
rents are limited by the potential bar- 
rier they must climb at the P-N 
junction. 

In contrast to the diffusion current, 
the drift currents do not have to climb 
an energy barrier. An electron in the 
P region moving to the N region falls 
in energy as it crosses the P-N junc- 
tion. The drift current, therefore, is 
limited by the very low concentration 
of the minority carriers. 

All of the above can be more clear- 
ly understood from the perspective of 
orbital theory. In the absence of an 
external field, there is no directionali- 
ty to the overall motion of the elec- 
trons. Without a vectored migration of 
electrons. there is no ordered ar- 
rangement of the orbitals they leave 
behind. That is. when no electric field 
is externally applied, the two diffusion 
currents and two drift currents cancel 
each other and the semiconductor is 
at equilibrium. However, when an ex- 
ternal electric field is applied, two 
situations can occur—forward bias or 
reverse bias. 


THE FORWARD-BIASED 

P-N JUNCTION 

If you apply an external electric field 
to a P-N junction so that the positive 
lead is attached to the P side and the 
negative lead to the N side. the P-N 
junction is forward-biased. The energy- 
level diagram for a forward-biased P- 
N junction is shown in figure 5. 

By comparing figures 4 and 5, sev- 
eral features are apparent. The band 
gap is the same throughout for both 
examples. However, in figure 5 the 
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Fermi level is displaced at the junction 
by an energy E = qV where q is the 
charge on the carrier (in coulombs) 
and V is the applied voltage. The 
energy E is in joules. The Fermi level 
is higher on the right or N side. 

Another feature of the forward- 
biased P-N junction is a lowering of 
the potential energy barrier between 
the conduction band on the P side 
and the conduction band on the N 
side. As discussed earlier, this energy 
barrier impeded the diffusion current 
since the carriers must climb the bar- 
rier to cross the junction. On the other 
hand, the drift current falls down in 
energy when crossing the junction. 
Therefore, a forward bias applied to 
a P-N junction should increase the dif- 
fusion current but should not alter the 
drift current. Figure 6 shows the rela- 
tionship between the applied external 
electric field and the resulting current 
for a P-N junction. The curve indicates 
that with a forward bias (positive V) 
the current rapidly increases with the 
voltage. 


THE REVERSE-BIASED 
P-N JUNCTION 
If the external electric field is reversed, 
that is. if the positive lead is attached 
to the N side and the negative lead 
is attached to the P side, the P-N junc- 
tion is reverse-biased. The energy- 
level diagram for a reverse-biased 
junction is shown in figure 7. 

А comparison of figures 4, 5, and 
7 shows that a reverse bias separates 
the Fermi levels but in the opposite 


direction of a forward bias. The Fermi ` 


level is higher on the P side than on 


Figure 6: The current-voltage relationship 
for a P-N junction. 
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Figure 7: A reverse-biased P-N junction 
device and the corresponding energy-level 
diagram. 


the N side. Futhermore, with reverse 
bias the potential energy barrier to 
carrier diffusion is greater than the 
equilibrium value, whereas a forward 
bias reduces the barrier. 

Diffusion current is negligible with 
no applied field: therefore, it is also 
negligible for a reverse bias because 
the barrier is greater. Drift current is 
not affected by the external field since 
carriers are falling down the potential. 
However, the drift current is not very 
large anyway since it depends on the 
concentration of minority carriers. 
The drift current, also known as the 
reverse saturation current, is shown as 
lọ in figure 6. 


THE P-N RECTIFYING DIODE 
The current-voltage relationship shown 
in figure 6 indicates that current flows 
in a P-N device when the voltage is ap- 
plied in a forward direction but not 
when the voltage is reversed. A rec- 
tifier is a device that requires that cur- 
rent flow with only one bias direction. 

Alternating current periodically 
reverses direction and rectifying this 
current is sometimes necessary. The 
rectifying diode can perform this task. 
The electronic symbol and the corre- 
sponding identification of polarity are 
shown in figure 8. Positive current 
flows in the direction of the arrow, 
from the P side to the N side. 


HiGH CARRIER CONCENTRATION 
The semiconductors described above 
have a relatively low concentration of 
impurities (measured in parts per bil- 


lion). The Fermi level for these semi- 
conductors is off center but still within 
the band gap. As the impurity concen- 
tration in a semiconductor increases, 
the Fermi level moves further and 
further from the center position 
(downward for P-type and upward for 
N-type). If the concentration of im- 
purities is very large, the Fermi level 
will move out of the band gap and will 
actually be located within the valence 
band for P-type and within the con- 
duction band for N-type. A material 
with a high impurity concentration is 
known as a degenerate semiconduc- 
tor. Since the Fermi level is located 
within a band, rather than in the band 
gap, the material exhibits the proper- 
ties of a conductor rather than an in- 
sulator. Several semiconductor 
devices are based on degenerate 
semiconductors, including the zener 
diode. 


THE ZENER DIODE 

Zener diodes are used to regulate 
voltage. To diagram the operation of 
a zener diode the curve given in figure 
6 must be extended. For a P-N diode, 
the forward current increases rapidly 
with the voltage, but the current for 
a reverse bias is negligible. However, 
if the reverse voltage is increased suf- 
ficiently, a point will be reached where 
current will flow (figure 9). The voltage 
where this breakdown occurs is 
known as the peak inverse voltage 
(PIV) and is one specification for a rec- 
tifying diode. Reverse breakdown can 
result from one of three effects 
punch-through ( frying’ the chip) 


(continued) 


Figure 8: The electronic symbol for the 
rectifuing diode and the polarities of the 
corresponding material. 
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Schottky diodes are 
used in digital circuits 
because they can be 
turned on faster. 


avalanche (nondestructive ionization), 
or zener (field effects) breakdown. 

A zener diode is made by lightly 
doping one side of the junction (e.g. 
the P side) and heavily doping the 
other side (e.g., the N side). For such 
a semiconductor, the Fermi level lies 
in the band gap of the P side but is 
within the conduction band for the N 
side. At reverse breakdown, electrons 
can tunnel (another quantum me- 
chanics concept) from the valence 
band of the P side to the conduction 
band of the N side. (Technically, tun- 
neling is a thin-layer effect while zener 
is a field effect, but it is common to 
call any classically forbidden energy 
barrier penetration tunneling. The 
idea here is that the applied field is 
opposed by the field within the chip. 
resulting in a deformation of the 
chip's orbital. At some point, the in- 
duced field will so deform the orbitals 
that the potential energy barrier to 
reverse current flow is less than the 
ambient thermal energy. The resulting 
current is constant, independent of 
further applied voltage. All modern 
voltage regulators are based on this 
device. 

The electronic symbol and the cor- 
responding identification of polarity 
for the zener diode is shown in figure 
10. The symbol is similar to a rectify- 
ing junction except that the cross 
arms are broken to represent the let- 
ter Z. Positive current flows in the 
direction of the arrow, from the N side 
to the P side, since the zener diode 
is reverse-biased. 


METAL-SEMICONDUCTOR 
JUNCTIONS 

Two types of junction can form when 
a metal is attached to a semiconduc- 
tor, depending on the work functions 
of the materials. (The work function 
is the minimum energy needed to 
remove an electron from a material.) 
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For some metal-semiconductor com- 
binations a regular ohmic junction is 
formed. This junction is nonrectifying, 
and the current is directly propor- 
tional to the voltage. For other metal- 
semiconductor combinations. a recti- 
fying junction known as a Schottky- 
barrier diode is formed. The current- 
voltage curve is similar to the one 
shown in figure 6 for P-N junctions. A 
Schottky diode is not used for general 
rectifier applications since the reverse 
saturation (maximum) current is 
greater than that for a silicon P-N junc- 
tion. The advantage of a Schottky 
diode is that it can be turned on faster 
than a P-N diode. Therefore, Schottky 
diodes are commonly used in digital 
circuits. (The S, e.g., in the designation 
74504, indicates a Schottky device.) 
The electronic symbol for a Schottky 
diode is similar to a zener diode ex- 
cept that the arms are bent more 
sharply to look like a squared-off 
letter S. 

Every semiconductor device must 
be attached to at leasttwo metal lead 
wires so that it can be attached to 
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Figure 9: The current-voltage relationship 
for a P-N junction extended to reverse 
breakdown. 


Figure 10: The electronic symbol for the 
zener diode and the polarities of the 
corresponding material. 


other devices. However, these leads 
must form ohmic rather than rectify- 
ing junctions. As discussed earlier, 
ohmic junctions can be formed be- 
tween certain combinations of metals 
and semiconductors depending on 


.the work function. However, there is 


another way to ensure an ohmic 
junction. 

Increasing the concentration of im- 
purities in a semiconductor moves the 
Fermi level further from the center of 
the band gap. At some point, the 
Fermi level will enter the valence band 
for a P-type material or the conduc- 
tion band for an N-type material. The 
semiconductor is degenerate and the 
energy-band diagram now looks like 
that of a metal. Consequently, a junc- 
tion between a metal and a degen- 
erate semiconductor will always 
create an ohmic junction. Degenerate 
semiconductors are indicated with a 
plus symbol: that is, the symbol Nt 
represents a degenerate N-type 
material and the symbol P* repre- 
sents a degenerate P-type material. 
Making a semiconductor degenerate 
at the point where the metal lead is 
attached ensures an ohmic contact. 


CONCLUSION 

In this article І have explored the fun- 
damentals of electrical conduction in 
solids with special emphasis on semi- 
conductors. Гуе considered some 
simple semiconductors, such as the 
thermistor, photodetector, rectifier 
diode, zener diode, and Schottky 
diode. You can obtain more informa- 
tion from the works cited below. Ш 
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the use of two RAM disks and a print buffer. Plus, you 
can access the screen RAM with absolutely no "snow" or 


flashing. Graphix Plus II also provides 
true gray scale display on composite 
video monitors, a light pen interface, 
32K display RAM (text and graphics 
modes), compatibility with Lotus 
1-2-3™ and other popular software 
packages. And much more. А battery 
operated clock calendar is available as 
an option. 


Puts You In The Driver's Seat 


Graphix Plus II fits easily in any 
expansion slot inside your PC. And when you power up, 
you'll see the same high-powered quality you've come to 
expect from your machine. Incredibly smooth, versatile 
performance. From start to finish. 

Graphix Plus II. So good, so reasonably priced, you might 
say ...we've outclassed the competition. See your local 
dealer for all the details. Or call or write STB Systems, 

Inc., 601 North Glenville, Richardson, Texas 75081 
(214) 234-8750. 


Expanding Microcomputing 


PC Accelerator is a registered trademark of ResiCorp. 


In the 92 seconds it 
find any file you need 


UU ЕЕЕ УУУ УУУУ УУУ УУ" 


Ampex 20 MB hard disk with 25 MB tape backup. 


“IB M-PC is registered trademark of TBM. "Apple I and Пе are registered trademarks of Apple Computer. "PC 
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takes to read this ad, 
on our backup streamer: 


(Т) In the 1 hour, 4 minutes other streamers take, you could 
call your broker. Linger over coffee. Wade through the Wall Street 
Journal. (7) And read this PC Megastore ad too. СӘ So take the time. 
You'll more than make it up with a PC Megastore hard disk and tape 
hooked to your IBM-PC? or compatible, Apple П or Пе, because all the files 
you need- both current and archive- will always be right where you need them. 

G) Just a keystroke away. С) The secret? Only Ampex backs up а 20 MB hard disk 
with another 25 megabytes” of addressable storage-a unique, bootable streamer with 
cache memory. That not only means you can address a file in 92 seconds, you can 
backup files offline just by touching a couple of buttons. C) Without tying up your 
computer. ©) Your time. (Т) Or a small fortune in floppies. (In fact, our 45 megabytes of 
available storage cost about half the price per MB of other hard disks.) 9o consider 
your time, money and convenience. © And our quality. PC Megastore is backed by 
a full year warranty from Ampex, a company known for manufacturing quality 
computer peripherals for over 20 years. ( Take a moment to call us at 800 421-6863, 
or 213 640-0150 in California. Or write: Ampex Computer Products Division, 200 N. 
Nash St. MS M-11, El Segundo, CA 90215. We'll give you a dealer's name so you can buy 
PC Megastore. Ф) Then іп no time at all, youll make up 
for the 92 seconds you spent reading this ad. 


Ampex Corporation * One of The Signal Companies Ф 
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Megastore is upgradeable and comes in four models: 20 MB with 25 MB tape. 10 or 20 MB disk. or 25 MB tape. 
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РС TURBOTB6. Speed Winsthe Race. 


In business, success comes to those who 
win the race against deadlines and competi- 
tion. TheIBM" PC is agreattool,but valuable 
time can be wasted waiting for it to recalcu- 
late spreadsheets, retrieve data, or execute 
the newer and more complex software pack- 
ages. PCturbo,” new from Orchid, can help 
you win and enjoy the fruits of success. 

PCturbo is the ultimate IBM PC produc- 
tivity enhancement. It boosts the execution 
speed of your PC so you can get more done 
in less time. Апа it's transparent to existing 
programs such as WordStar," Lotus 1-2-3;" 
and dBase II? So, with PCturbo, your PC 
looks and acts the same as before; it just 
runs faster. 

Who needs PCturbo? Anyone who ever 
waits for their PC to finish executing so they 
can run something else. Programmers wait- 


ORCHID REWRITES AESOP FABLE 


ing for compilers to finish before testing a 
new feature. Businessmen waiting for a data 
base to retrieve account information. Word 
processors waiting for the spelling checker 
to finish before printing. 

PCturbo does more than justspeed up the 
PC. It extends the life of slower, older pro- 


ORCHID 


ORCHID TECHNOLOGY 
47790 Westinghouse Drive 
Fremont, CA 94539 
(415) 490-8586 Telex: 709289 


с 


grams. It provides a base for new sophisti- 
cated software. Апа it protects your PC 
investment. You get your work done quicker 
and decisions made sooner. The very reasons 
you got a computer in the first place. Write 
or call for more information. 


TECHNICAL 
DETAILS: 
Hardware 
2 One slot plug-in board 
with high-speed processor (80186) 
и Up to 640K on-board memory for a maxi- 
mum of 1.28 Mbytes total PC memory. 
Software 
a Runs IBM PC-DOS. 
2 Provides disk caching, RAM disk using avail- 
able PC memory up to 640 Kbytes. 


PCturbo is a trademark of Orchid Technology. IBM PC and XT are trademarks of International Business Machines Corporation. WordStar is a trademark of MicroPro. 
Lotus 1-2-3 is a trademark of Lotus Development Corporation. dBase II is a trademark of Ashton-Tate. 
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IHE MC68020 


32-BIT 


MICROPROCESSOR 


BY PAUL F. GROEPLER AND JAMES KENNEDY 


The latest member of Motorola s 68000 family 
includes on-board cache and virtual memory 


THE MC68020, the newest addition to 
the Motorola M68000 family of micro- 
processors, is a full 32-bit processor 
with separate 32-bit data and address 
buses, an on-board instruction cache, 
dynamic bus sizing, and a coproces- 
sor interface. It is object-code com- 
patible with the earlier members of 
the M68000 family but has new ad- 
dressing modes in support of high- 
level languages. 

The MC68020 is an HCMOS (high- 
speed complementary metal-oxide 
semiconductor) microprocessor with 
some 200,000 individual transistors 
on a 375- by 350-millimeter die. 
operating at a 16.67-MHz clock fre- 
quency (60-nanosecond clock period) 
and dissipating less than 1.5 watts of 
power. [t can process instructions at 
a sustained rate of 2 to 3 million in- 
structions per second (MIPS) and at 
burst rates exceeding 8 MIPS. 


MC68020 PARTS 
Figure | is a block diagram of the 
MC68020 with the various internal 
sections labeled. We'll briefly describe 
their functions. 

The sequencer and control unit are 


the chip managers. They control inter- 
nal buses, registers, and the execution 
unit. 

The execution unit contains the pro- 
gram counter (PC), the address, and 
the data. The PC section calculates in- 
struction addresses and manages 
pointers. The address section calcu- 
lates operand addresses and stores 
the registers available to the user. The 
data section performs all data opera- 
tions, such as immediate data value 
moves. It also contains the barrel 
shifter, which performs one-cycle 
shifts of any amount on data. 

The bus controller manages cache 
and external memory accesses. It also 
provides control for the various parts 
of the 68020 microprocessor and in- 
terprets the nanorom information. 
This information is combined with de- 
coding the instruction pipe to gener- 
Paul F. Groepler is a systems applications 
designer in the High-end Applications Engi- 
neering Department at Motorola. James 
Kennedy is a software engineer in the MPU 
Design Department at Motorola. You can 
reach them at Motorola Inc., POB 6000, 
Austin, TX 78762. 


ate control for the micromachine. 

The instruction prefetch and decode 
unit fetches and decodes an instruc- 
tion for execution by the execution 
unit. The prefetch is a three-word- 
deep on-chip instruction store. It elim- 
inates the need for the processor to 
sequentially fetch an instruction from 
external memory, decode and ex- 
ecute it, and fetch another. 

Instead, because of the sequential 
nature of instruction accesses, the 
prefetch can anticipate the next ac- 
cess and make it before it is needed. 
Thus, external memory fetches are an- 
ticipated and overlapped with current 
processor execution. 

The instruction addresses for the 
prefetch are calculated independently 
of data addresses, allowing for par- 
allel accesses of instruction and data 
addresses. This simultaneous access 
will occur if the data access is from 
external memory and the instruction 
access is from the instruction cache. 
When this happens, a simultaneous 
instruction and data access occurs. 

The 256-byte instruction cache in- 
creases performance by reducing the 

(continued) 
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Johnny's 
A Good 
Programmer, = 
Even Brilliant, 


B ШЕ Johnny works in 8080/280 assembly 
language, with a conventional assembler. 
That can make yesterday's brilliance 
today's garble, a maze of mnemonics and 

a jumble of meaningless labels. Johnny's 
program is less than self-explanatory— 
even for Johnny. 


Johnny could read his own code if he used 
SMAL/80 —the superassembler — and so 
can you. SMAL/80 boosts your programs 
clarity and your productivity by giving you: 


Ш Familiar algebraic notation in place of 
cryptic mnemonics — “А = A-3" for example, 
instead of "SUI 3" (if you know BASIC or 
Pascal, you a/ready know SMAL/80) 

E Control structures like BEGIN ... END, 
LOOP... REPEAT WHILE, and IF... THEN... 
ELSE... to replace tangled branches and 
arbitrary label names (eliminating up to 9096 
of labels with no overhead imposed) 


@ Complete control over your processor— 
because SMAL/80 is a true assembler, it 
doesn't reduce execution speed or burden 
your program with its own runtime routines. 


SMAL/80, the assembler that handles like a 
high-level language, lets you do it right the 
first time, and lets you read and understand 
your work afterward —the next day or a 
year later. Users say SMAL/80 has doubled 
and even tripled their output of quality code. 
But don't take our word for it —TRY IT! 


Use SMAL/80 for 30 days. If you're not 
completely satisfied with it —for any rea- 
son—return the package for a full refund. 
SPECIAL BONUS: Order before Dec. 31, 
1984, and get Structured Microprocessor 
Programming — a $25 book FREE! 
SMAL/80 for CP/M-80 systems (all CP/M 
disk formats available— please specify); 
produces 8080/8085 and Z80 code. Now 
supports Microsoft .REL.ONLY $149.95 
SMAL/80 for CP/M-80 systems, 
8080/8085 output only. SAVE $20: $129.95 
NEW! SMAL/80X65—for Apple Il and Ile 
(requires Z80 card and CP/M); produces 
Z80 and 6502 object code. $169.95 


M 
eso! SMAL/80 rv 
Cops CHROMOD ASSOCIATES prepaid 


(201) 653-7615 orders 
1030 Park Ave. Hoboken, N.J. 07030 
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THE MC68020 


number of instruction fetches, or bus 
cycles, from main memory. This lets 
system performance increase because 
the processor's bus use is decreased, 
freeing the bus for other system bus 
masters. Only instructions are stored 
in the cache. Data accesses must still 
be read from main memory. 

Hardware and software may control 
the cache. Hardware control is in the 
form of the cache disable (CDIS pin), 
which can disable the cache. The 
CDIS pin has priority and overrides 
any software setting. 

Software control is in the form of 
two control registers: the cache con- 
trol register (CACR) and the cache ad- 
dress register (CAAR). The CACR and 
CAAR аге organized as shown in fig- 
ures 2 and 3. Bits 4 to 31 are unused 
and always read as zeros. The CACR 
lets the systems programmer enable 
or freeze the cache, clear an entry, or 
clear the entire cache. The CAAR is 
a 32-bit register that provides an ad- 
dress for cache control functions. This 


CONTROL 
UNIT 


EXECUTION | 
ADORESS ET | 
BUS 


Figure 1: MC68020 block diagram. 


C r CLEAR CACHE 
СЕ + CLEAR ENTRY 
F =FREEZE CACHE 
E ENABLE CACHE 


Figure 2: The cache control register. 


register is used only for the clear en- 
try (CE) function in conjunction with 
the CACR. 


DYNAMIC BUS SIZING 
A nice feature of the MC68020 for the 
designer as well as the programmer 
is the dynamic bus. Now a designer 
need not worry about excessive hard- 
ware "glue" to interface to 16- or 8-bit 
peripherals and a programmer need 
not worry about word or long-word 
aligned data in data space. The 
MC68020 allows transfers of 8-, 16-, 
and 32-bit data between 8-, 16-, and 
32-bit ports. The only requirement for 
data alignment is that it occur on a 
byte boundary. Instructions and any 
associated extension words must still 
fall on word address boundaries, but 
word/long-word alignment is no 
longer required for program space 
operands. 
The processor lets misaligned trans- 
fers occur by determining the data 
(continued) 
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Figure 3: The cache address register. 
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“жїр E on IBM, IBN / [-compatible 


and ‘Apple II, Apple Ile, and Apple II+ 


We've sold thousands of these super-reliable hard disks 
in the last 12 months. 


However, |f you haven't bought your Mercury MegaBank 
hard disk yet, you're in luck. 


Now, the price Is right. 


The MegaBank Archlve : ONLY; 

a complete 10-megabyte hard disk $ 

for use in the second floppy bay of 

your PC 

The MegaBank 10: ONLY: 

a complete: 10-megabyte single bay $ 

hard disk system 99 5 
The MegaBank 20: ONLY: 

a complete 20-megabyte single bay $ 

hard disk system A 

The MegaBank 40: ONLY: 

a complete 40-megabyte single bay $ 

hard disk system ] | D 
The MegaBank Streamer: ONLY: 


a solid-cartridge tape unit that - 
plugs into your PC to back up your 
MegaBank 10, 20 or 40. Copies up 
to 20 megabytes, in approximately 
seven minutes, & no extra slot 

is required. 


995 


You'll be up and running in minutes. With MegaBank, 
you simply add the included adapter board to your PC 
chassis, plug in the hard disk unit, and turn it on. 
Everything you need is included, so don't worry about 
tricky installation or "extras". 


IBM and Apple are registered trademarks of International Business Machines, Inc, and Apple Computers, Inc. 
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And every MegaBank product is fully supported by our 
“no-risk” customer service network. We're standing by 
with a User's 800 Line to provide answers to technical 
questions or to give you helpful hints. 

Every MegaBank component is warranted for a full 

ОО days. 

Finally, if you aren't satisfied — for any reason — just 
return your order to us within 30 days. On the day we 
receive It, a full refund check will be on its way to you. 
When we say “no-risk,” we mean it. 


TO ORDER OR FOR MORE INFORMATION, 


CALL 800-551-7666. 


In Illinois, 312-951-0616. 

We accept Visa, Mastercard and American Express, and 
we'll ship within 48 hours of receiving your credit card 
order or check. 


There is an additional charge of $33 per item ordered 
for shipping, handling, and insurance. 


Specifications: 


All Megabank drives are 95%” wide by 5%” high 
ру 14'%” deep. 
Runs on your IBM compatible with DOS 2.0, 2.1, 


or CP/M 86. Apple compatibles: DOS 3.3, 
ProDOS, 1.01, CPM and Pascal. 

Average access time 93M Sec. with a 5.0 
Bits/Sec. transfer rate. 


Ii] 
| | 
"n 
ih 
"EC 

a 


| compatible 
CFA 
Mercury MegaBank Corporation 

311 West Superior Street Dept. 416 
Chicago, IL 60610 
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port size during each bus cycle. By 
handshaking lines between the pro- 
cessor and external memory or pe- 
ripherals, the MC68020 can transfer 
this mismatched or mis-sized data. 
Figure 4 illustrates the workings of the 
internal hardware that makes this pos- 
sible and the alignment of operand 
bytes for an 8-, 16-, and 32-bit bus in- 
terfacing with the MC68020. 
Misaligned operand transfers can 
lead to an increased number of bus 
cycles because the processor might 
not be able to successfully transfer 


INTERNAL SOURCE/DESTINATION 
MULTIPLEXOR 


EXTERNAL DATA BUS 


031-024 


023-016 


THE MC68020 


the misaligned data across the port 
within one bus cycle. A normal trans- 
fer occurring from an aligned 32-bit 
operand address across a 32-bit bus 
to a 32-bit peripheral would take only 
one transfer cycle. 

[n a mis-sized transfer, as well as a 
normal transfer, the peripheral uses 
the DSACKO and DSACKI pins to sig- 
nal to the processor that it has a bus 
width of 8, 16, or 32 bits. The proces- 
sor outputs the operand transfer size 
using the SIZO and 5121 pins. 

Notice that with an 8-bit peripheral, 


MC68020 


015-08 D7-DO 


32-ВІТ PORT 


BYTE Q BYTE 1 
16-8IT PORT 


8-BIT PORT 


Figure 4: The MC68020 interface to various port sizes. 
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Figure 5: Example of a misaligned long-word transfer to a word-wide bus. 
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only data bits D31 to D24 need to be 
connected to the peripheral. Four bus 
cycles are necessary to complete this 
transfer with only | byte being moved 
across the bus per cycle. 

The MC68020 relaxes word and 
long-word alignment restrictions for 
data. It is now possible to execute an 
operand transfer across a memory 
boundary that only needs to be byte 
aligned. Even and odd word restric- 
tions are gone. Some performance 
degradation can occur, due to extra 
bus cycles needed to transfer mis- 
aligned long-word or word data across 
boundaries. 

Figure 5 shows a misaligned long- 
Word transfer across a word-wide bus. 
In the example, a byte box with "xxx" 
denotes that the location in memory 
is not overwritten and remains un- 
changed. As you can see from this ex- 
ample. it is important for the system 
designer to control the enabling/dis- 
abling of the appropriate data buffers 
to avoid overwriting or misreading 
nonpertinent data during a mis- 
aligned cycle. 

For clarity's sake, figure 5 also shows 
line A2 in offset of the transferred 
data into word memory. The first cycle 
runs with А2/А1/АО being 001, show- 
ing an offset of І byte in memory. 
SIZI/SIZO is OO, indicating that the 
processor has a long word left to 
transfer. The second cycle shows A2/ 
AI/AO with a 2-byte displacement. 
and 5171/5170 showing the processor 
with 3 bytes left to transfer. The third 
cycle has no offset on the address 
pins and the SIZE pins indicating | 
byte left to transfer. There is a two- 
bus-cycle degradation here, but it is 
transparent to the programmer, let- 
ting him ignore the restrictions of data 
alignment. 


COPROCESSOR INTERFACE 
Though the MC68020 is powerful, it 
might not have all the special com- 
mands or capabilities that a designer 
requires. For this reason, the design- 
ers of the MC68020 incorporated a 
general coprocessor interface and in- 
structions. The coprocessor interface 
provides a means by which Motorola 
(continued) 


CONFIRMATION TIME: 10:52:25. 


TA SOURCEMAIL -- DEAR BOB: І FOUND YOUR NAME IN 


ot Dow Jones. 


THE SOURCE INVESTOR SERVICES -- MR. WYATT: 
ONLINE PURCHASE OF 500 SHARES WESTINGHOUSE AT $25 5/8 UNIT. 


THIS IS TO CONFIRM YOUR 
YOUR 


YOUR PORTFOLIO VALUE: $42,817.56 


THE SOURCE MEMBER 


[RECTURY. 


Not Compuserve. 


THE SOURCE/MICROSERRCH -- THIS IS THE REVIEW YOU REQUESTED ABOUT 
A SYMPHONIC PERFORMANCE. AUTHOR: 
NDERSON, DICK. PUBLICATION: PC WORLD 


vMPHONY SOFTWARE. TITLE: 


Only The Source. 


Before you read this, read the computer 
screens above. 

Because what you see there will tell you 
more about The Source than a magazine-full 
of copy. 

And those are just a handful of the hun- 
dreds of innovative features you'll discover on 
America's first telecomputing service. 

No wonder industry experts have hailed 
The Source as "ahead of its time" and "The 
most potent information pipeline." 

nd this year, we're giving them even more 
to boast about. 


We've added another dozen major features, 
yet reduced our membership price to just $49.95. 


We've also published an information kit 
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COULD YOU PLEASE JOIN OUR 
APPLICATIONS FOR ARCHITECTS? 


WEEKLY COMPUTER CONE 
HOWARD -STC зада NE 


(JUL 1984) ТЕХТ FOLLOWS: 


that explains just how powerful a resource 
The Source is. 

For your free copy, call (800) 336-3366. 
Or mail the reader card at the back of this 
Magazine. 

Then, the next fascinating screen you read 
might be your own. 
Online trading provided by Spear Securities, Inc., an independent 
brokerage firm. The Source is a servicemark of Source Telecomputing 
Corporation, а subsidiary of The Reader's Digest Association, Inc. 
The Source services are offered in participation with Control Data 


Corporation. OSource Telecomputing Corporation, 1984 
1616 Anderson Road, McLean, V À 22102 


Th S INFORMATION NETWORK 
е Се. 


'The most powerful resource апу personal computer can have. 
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and other coprocessors (floating 
point, fast Fourier transform, or graph- 
ics processors) can extend the 
MC68020. | 

The coprocessor interface is de- 
signed to support synchronous oper- 
ation between the MC68020 and up 
to eight coprocessors. With this inter- 
face, downward compatibility is pos- 
sible because a coprocessor can be 
coupled with a main processor other 
than the MC68020 (e.g. 68008, 
68000, 68010, 68012). All the main 
processor must do is provide instruc- 


15 


Figure 6: F-line format. 


14 13 12 11 10 9 8 7 6 
COOOL ee [we [ннн] 


THE MC68020 


tion sequences that emulate the pro- 
tocol of the coprocessor interface. 


The coprocessor operates based on. 


an F-line operation code, essentially 
the first word of a coprocessor in- 
struction. It is so named because the 
hexadecimal F in the upper nybble of 
the instruction word causes the pro- 
cessor to flag the instruction during 
decode. The F-line indicates to the 
main processor that it must call the 
coprocessor for proper execution of 
the instruction. See figure 6 for the 
format of the F-line word. 
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Figure 8: Overlap example. 
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The coprocessor identifier (Cp-Id) 
field identifies which coprocessor is 
to be selected. The Type field iden- 
tifies which type of coprocessor oper- 
ation is to be performed (branch, 
general, save, etc.). 

Communication between the main 
processor and coprocessors is syn- 
chronous, but the main processor 
might not need to wait for the copro- 
cessor to complete an instruction 
before it begins execution of its next 
instruction. 

Hardware connection is a simple ex- 
tension of the MC68000 bus interface 
and is shown in figure 7. The copro- 
cessor is connected as a peripheral to 
the main processor and is selected 
based on combinations of function 
codes (FC2-FCO are 111) and address 
bits (A19—A16 are 0010) as well as bits 
A15-13, described in figure 6. 


OVERLAP 
Overlap occurs when the sequencer 
and bus controller are operating on 
different instructions simultaneously. 
For example, in figure 8 a MOVE (Ап). 
(An) instruction and a SUB Dn Dn in- 
struction can operate concurrently for 
some of the total execution time. The 
overlap takes place during the exter- 
nal bus activity associated with the 
MOVE. Since for a certain clock time 
the bus controller is busy performing 
the write to external memory asso- 
ciated with the MOVE, the sequencer 
can continue with the next instruction, 
subtract (SUB). The SUB instruction 
does not require any external bus ac- 
tivity so the sequencer alone can 
operate on it. This overlap time is 
shown from clocks 4 through 6. 
Also note that part of the instruc- 
tion following the SUB might have 
some of its execution time overlapped 
under the MOVE instruction. This oc- 
curs if calculations, such as effective 
address calculations, are needed to 
perform the instruction. An example 
of this would be if another MOVE in- 
struction followed the SUB instruction. 
Because the bus controller was per- 
forming an external bus cycle asso- 
ciated with the MOVE during the time 
the SUB was taking place internally, 
(continued) 
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the execution time is attributed to the 
MOVE instruction alone. If the pipe 
had been depleted and the SUB in- 
struction had not been inside, the 
described overlap would not have 
taken place. 

This example illustrates an impor- 
tant point about this concurrent 
machine. With a sequential micropro- 
cessor (no prefetch and no concur- 
rency of operation), instruction timing 
is easy to calculate. It is virtually im- 
possible with a concurrent micropro- 
cessor such as the MC68020. Each in- 
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Figure 9: MC68020 programming model. 
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dividual instruction is dependent on 
the instruction previous to it and is 
subject to the rules built into the 
prefetch mechanism. The best timings 
that can be givenare in terms of best, 
average, and worst-case boundaries. 
Performance ratios and benchmarks 
become requisite in measuring per- 
formance. 


PROGRAMMING 


As shown in the programming model 
(figure 9), the MC68020 has eight 
32-bit multifunction data registers, 


DATA REGISTERS 


A2 
A3 ADDRESS REGISTER 
Aå 
A5 
A6 


0 
USER STACK POINTER 


PROGRAM COUNTER 


CONDITION CODE REGISTER 


INTERRUPT STACK POINTER 
MASTER STACK POINTER 
STATUS REGISTER 

VECTOR BASE REGISTER 


ALTERNATE FUNCTION 
CODE REGISTERS 


CWCHE CONTROL REGISTER | 


CACHE ADDRESS REGISTER 


seven 32-bit general addressing 
registers, three 32-bit stack pointers 
(user, master, and interrupt), a 32-bit 
program counter, a 16-bit status 
register, a 32-bit vector base register, 
two 3-bit alternate function code 
registers, a 32-bit cache address 
register, and a 32-bit cache control 
register. The MC68020 is object-code 
compatible with the M68000 family 
but has several new addressing mode 
capabilities (table 1) and several new 
and enhanced instructions (table 2). 

A principle in the MC68020 design 
is support for high-level language and 
system software implementation. This 
support is provided by the inclusion 
of special instructions that allow array 
bounds checking with a single instruc- 
tion, safe manipulation of system 
queues, support for linked lists, ex- 
pansion of system trap capabilities, 
and module support. 

The MC68020 has three new 32-bit 
registers: the master stack pointer 
(MSP), cache control register (CACR), 
and cache address register (CAAR) 
(figure 8). The interrupt stack pointer 
is virtually the same as the M68000 
family's supervisor stack pointer and 
therefore is not really a new register. 
The terminology has been changed to 
reflect a multiprocessing environ- 
ment. The MSP was created to facili- 
tate multiprocessing by letting each 
process have a small master stack 
area where process-specific exception 
data is stored, while maintaining a 
common large interrupt stack area 
among all the processes. The CACR 
clears the entire cache, clears a single 
cache entry, freezes the cache, and 
enables the cache. Each of these func- 
tions is controlled by simply setting 
a bit in the CACR. The CAAR is used 
with the cache clear entry function to 
clear a single entry in the cache. 

Table 1 shows the MC68020 ad- 
dressing modes. Of particular interest 
are the memory indirect and program 
counter memory indirect addressing 
modes. 

There are two forms of memory in- 
direct addressing and program 
counter memory indirect addressing: 
indirect pre-indexed and indirect post- 

(continued) 
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indexed. Program counter memory in- 
direct is similar to memory indirect 
addressing; however, where the ad- 
dress register is normally added into 
the calculation, the current program 
counter is used. The result is position- 
independent code where the memory 
pointer is accessed relative to the cur- 
rent program counter. In indirect pre- 


Table 1: MC68020 addressing modes. 


Addressing Modes 


Register direct 
Data register direct 
Address register direct 


Register indirect 
Address register indirect 


Address register indirect with postincrement 
Address register indirect with predecrement 
Address register indirect with displacement 


Register indirect with index 


Address register indirect with index (8-bit displacement) 
Address register indirect with index (base displacement) 


Memory indirect 
Memory indirect post-indexed 
Memory indirect pre-indexed 


| Program counter indirect with displacement 


Program counter indirect with index 


PC indirect with index (8-bit displacement) 
PC indirect with index (base displacement) 


Program counter memory indirect 
PC memory indirect post-indexed 
PC memory indirect pre-indexed 


Absolute 
Absolute short 
Absolute long 


Immediate 


Notes: 
Dn = Data Register, 00-07. 
An = Address Register, AO-A7. 


indexed and indirect post-indexed ad- 
dressing modes, the base displace- 
ment (bd) and outer displacement 
(od) can be null (zero). word (16-bit), 
or long-word (32-bit) sizes. 

Indirect pre-indexed addressing 
adds the index register into the ad- 
dress calculation before the memory 
indirection is performed. Indirect pre- 


Syntax 


Dn 
An 


(An) 
(An) + 

- (An) 
(d46,An) 


(dg, An, Xn) 
(bd, An, Xn) 


([bd,An],Xn,od) 
([bd,An,Xn],od) 
(d4g, PC) 


(dg,PC,Xn) 
(bd, PC,Xn) 


([bd,PC],Xn.od) 
([bd,PC,Xn],od) 


Xxx WY 
xxx.L 


$« data» 


08,946 = А twos-complement or sign-extended displacement; added as part of the 
effective address calculation; size is 8 or 16 bits (d4g and dg are 16- and 8-bit 
displacements), when omitted, assemblers use a value of zero. 

Xn = Address or data register used as an index register; form is Xn. SIZE*SCALE, 
where SIZE is .W or .L (indicates index register size) and SCALE is 1, 2, 4, or 8 
(index register is multiplied by SCALE); use of SIZE and/or SCALE is optional. 

bd = А two's-complement base displacement; when present, size can be 16 or 32 


bits. 


od = Outer displacement, added as part of effective address calculation after any 
memory indirection; use is optional with a size of 16 or 32 bits. 


PC = Program Counter. 


<data> = Immediate value of 8 16, or 32 bits. 


Effective address. 


() 
[ ] 
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= Use as indirect address to long-word address. 


indexed can be used to access oper- 
ands through an array of pointers or 
through a pointer located in a record 
item or an array of records. The ad- 
dress register or program counter, 
index register, and base displacement 
are added together and used as the 
address of the memory pointer. The 
32-bit memory pointer is fetched and 
the outer displacement is added to 
form the effective address. 

Indirect post-indexed addressing 
performs the memory indirection and 
then adds the index register to calcu- 
late the effective address. Indirect. 
post-indexed can be used to access 
an element of an array that is pointer 
addressed. The base displacement 
and address register or program 
counter are added to form the mem- 
ory pointer address, The 32-bit quan- 
tity at the memory pointer address is. 
fetched and added to the index 
register and outer displacement to 
form the operand's effective address. 


SCALING AND SUPPRESSION 
An index register can be scaled—the 
value in the register is read and then 
logically shifted (zero fill) zero, one, 
two, or four bit positions to the left 
before it is used. This has the effect 
of multiplying the value in the register 
by I, 2, 4, or 8, The original value in 
the register is not affected by this 
operation. Using scaling, the same in- 
dex value can be used to point to in- 
dividual bytes, words, long words, and 
quad words, without disrupting the 
value. 

Let address register AO be used as 
an index and contain the value 3. The 
AO*] (assuming О to be the first ele- 
ment in the array) will point to the 
fourth element in a byte-wide array. 
AO*2 will point to the fourth element 
in a word-wide array, AO*4 will point 
to the fourth element in a long-word- 
wide array, and AO*8 will point to the 
fourth element in a quad-word-wide 
array. This scaling takes no overhead 
on the MC68020. 

The suppression of the base ad- 
dress register or program counter 
allows the use of any index register in 
place of the base register. Since data 

(continued) 
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registers can be used as index regis- mnemonics are described in table 2. field width determines the number of 
ters, this gives the MC68020 the abil- A bit field is simply an array of bits. bits to be included in the field. The 
ity to have addresses in data registers, It can be small enough to be con- base address is the effective address 
Also, with suppression of the program tained in a register or large enough and can be in memory or a data 
counter the user has access to pro- to require millions of bytes of mem- register. 


gram space. ory. Some examples of bit-field ap- In a data register, the offset starts 

plications are bit-mapped graphics, with the leftmost bit, bit 31, and the 
BIT-FIELD INSTRUCTIONS communications with packed data, width determines the amount of bits 
The MC68020 has eight new bit-field апа assembler op-code construction. to the right of the offset. Register 
manipulation instructions over the In each bit-field instruction, the field wraparound is allowed; that is, if the 


previous M68000 instruction set. selection is specified by a field offset ^ combination of offset and width ex- 
These instructions can be used to апа field width. The field offset tend the bit field past bit O in the 
manipulate individual bits in registers denotes the starting bit of the field in register, the field wraps back around 
or memory. The bit-field instruction bits from the base address, and the (continued) 


Table 2: MC68020 instruction set summary. 


Mnemonic Mnemonic Description | Mnemonic | Description 


ABCD Add decimal with extend DBcc Test condition, decrement, RESET | Reset external devices 
ADD Add and branch ROL,ROR {Rotate left, right 
ADDA Add address DIVS,DIVSL | Signed divide ROXL,ROXR | Rotate with extend left, 
ADDI Add immediate DIVU,DIVUL | Unsigned divide right 
ADDQ Add quick i RTD Return and deallocate 
ADDX Logical exclusive OR RTE Return from exception 
AND Logical AND Logical exclusive OR RTM Return from module 
ANDI Logical AND immediate immediate RTR Return and restore 
ASL,ASR j Arithmetic shift left, right Exchange registers condition codes 
- Sign extend RTS Return from subroutine 
Bcc Branch conditionally 
BCLR Test bit and clear JSR Jump to subroutine extend 
BFCHG | Test bit field and change LEA Load effective address Set conditionally 
BFCLR Test bit field and clear LINK Link and allocate Stop 
BFEXTS Signed bit field extract LSLLSR  |Logical shift left, right SUMI. 
BFEXTU j Unsigned bit field extract | Subtract address 
BFFFO Bit field find first one MOVE Move Subtract immediate 
BFINS Bit field insert MOVEA Move address Subtract quick 
BFSET Test bit field and set MOVE CCR | Move condition code Subtract with extend 
BFTST Test bit field register Swap register words 
BRA Branch MOVE SR | Move status register — ana Bet 
BSET Test bit and set MOVE USP | Move user stack pointer Pe, TREES апо 29 
BSR Branch to subroutine MOVEC Move control register E ditional 
BIST Test bit MOVEM Move multiple registers n dolia i 
MOVEP Move peripheral Trap on overflow 
CALLM j Call module MOVEQ (Move quick Test operand 
CAS pe ы мар MOVES po а address Unlink 
CAS2 Compare and swap dual е UNPK Unpack BCD 
operands Coprocessor Instructions 
CHK Check register against MULU Unsigned multiply 
bound z | "| cpBcc Branch conditionally 
CHK2 Check register against Negate decimal with extend cpDBcc Test coprocessor condition, 
upper and lower bounds Negate - decrement, and branch 
CLR Clear Negate with extend cpGEN Coprocessor general 
CMP Compare No operation instruction 
CMPA Compare address Logical complement cpRESTORE | Restore internal state of 
CMPI Compare immediate coprocessor 
CMPM Compare memory to cpSAVE Save internal state of 
memory coprocessor 
CMP2 Compare register against PACK Pack BCD cpscc Set conditionally 
upper and lower bounds PEA Push effective address cpIRAPcc | Trap conditionally 
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MWC86 is the most highly optimized 
C compiler available anywhere for the 
DOS and 8086 environment. The bench- 
marks prove it! They show MWC86 is 
unmatched in speed and code density. 

MWC86 supports large and small 
models of compilation, the 8087 math 
coprocessor and DOS 2.0 pathnames. 
The compiler features common code 
elimination, peephole optimization and 
register variables. It includes the most 
complete libraries. Unlike its competi- 
tion, MWC86 supports the full C lan- 
guage including recent extensions such 
as the Berkeley structure rules, voids, 
enumerated data types, UNIX* I/O calls 
and structure assignments. 


“Of ail the compilers reviewed, MWC86 
would be my first choice for product 
development. It compiles quickly, pro 
duces superior error messages, and 
generales quick, compact object g 
he library is small and fast à 
ve fhe industry stas 
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Маг Ns as not content to 
write the best C compiler on the mar- 
ket. To advance the state of the art in 
software development, Mark Williams 
wrote csd. 

csd C Source Debugger serves as a 
microscope on the program. Any C 
expression can be entered and evalu- 
ated. With csd a programmer can set 
tracepoints on variables and expressions 
with full history capability and can 
single step a program to find bugs. The 
debugger does not affect either code 
size or execution time. csd features 
online help instructions; the ability to 
walk through the stack; the debugging 
of graphics programs without disturb- 


SIEVE 
Quality is why Intel, DEC and Wang Time in Seconds 
chose to distribute MWC86. These in- pr 1.31 
mall Model 
dustry leaders looked and compared | Size in Bytes 
and found Mark Williams to be best. оаа 


User Friendly 


MWCS6 is the easiest to use of all 
compilers. One command runs all 
phases from pre-processor to assembler 
and linker. MWC86 eliminates the need 
to search for error messages in the back 
of a manual. All error messages appear 
on the screen in English. 

A recent review of MWC86 in 
PC World, June, 1984, summed it up: 


MS 


MWC86 DRI CI 


“Unix is a Trademark of Bell Laboratories. 
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it C did for Programming 
ims has done for C Programming 


ing the program under test; and evalu- 
ation, source, program and history 
vindows. 

csd eases the most difficult part of 
development — debugging. Because 
csd debugs in C, not assembler, a pro- 
grammer no longer has to rely on old- 
fashioned assembler tools, but can 
work as if using a C interpreter — in 
real time. 


The C Programming System 
from Mark Williams now supports 
the following libraries: 


Library Company 
Windows for C Creative Solutions 
Halo Media Cybernetics 
PHACT PHACT Associates 
The Greenleaf Functions Greenleaf Software 
Btrieve SoftCraft 


The C Programming System 
from Mark Williams 


The C Programming System from 
Mark Williams delivers not only the 
best C compiler for the 8086 but also 
the only С source level debugger. That's 
why it does for C programming what C 


| did for programming. The Mark Wil- 


liams C Programming System gives the 
programmer the MWC86 C compiler 


and the csd C Source Debugger for 


only $495. Order today by calling 
1-800-MWC-1700. Major credit cards 
accepted. 

Technical support for The Mark Wil- 
liams C Programming System is pro- 
vided free of charge by the team that 
developed it. 


Mark Williams Company 
1430 W. Wrightwood Ave. 
Chicago, IL 60614 
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The MC68020 is an 
improvement on the 
M68000 family. 


and continues with bits 31, 30, etc. 
Table 3 shows the Motorola assem- 
bler syntax and examples of the bit- 
field instructions. 


DIVISION AND MULTIPLICATION 
The MC68020 has several enhance- 
ments to the original M68000 multi- 
ply and divide instructions. The most 
important of these enhancements is 
the ability to have 32-bit operands for 


multiplication with a 64-bit result, and 
a 64-bit dividend with a 32-bit divisor 
and quotient for division. 

The MC68020 also has special mul- 
tiply and divide instructions for high- 
level languages where the result is the 
same size as the operands. That is. a 
32-bit operand times a 32-bit operand 
yields a 32-bit result. This is equiva- 
lent to multiplication in Pascal or C. 
where an integer times an integer 
results in an integer of the same size 
data type. If overflow occurs, it will be 
reflected in the setting of the condi- 
tion codes after the operation. For 
division there is provision for a 32-bit 
dividend divided by a 32-bit divisor 
to yield a 32-bit quotient with no re- 


Table 3: Bit-field instructions, syntax, and examples. 


Instruction 
BFCHG 
BFCLR 
BFEXTS 
BFEXTU 
BFFFO 
BFINS 
BFSET 
BFTST 


Motorola Assembler Syntax 
BFCHG < EA > (offset: width) 
BFCLR «EA > {offset:width} 
BFEXTS «EA» {offset:width},Dn 
BFEXTU «EA» {offset:width},Dn 
BFFFO «EA (offset: width) ,Dn 
BFINS «EA» (offset:width), Dn 
BFSET «EA» (offset:width) 
BFTST «EA > {offset:width} 


Assembler Example 
BFCHG (AO)(DO:7) 
BFCLR D1 (25:10) 
BFEXTS (A3)(D2:5) ,D7 
BFEXTU D5(2:5),D1 
BFFFO (A6) (D0:32) ,.D7 
BFINS D4(6:9),D2 
BFSET D3(30:9) 
BFTST D1 (0:32) 


«EA» a effective address of the base of the bit field 


offset 
width 
Dn = data register 


bit offset from base address of bit field to start to bit field 
bit width of bit field from 1 to 32 bits 


Table 4: Division and multiplication syntax and operation. | 


Instruction Motorola Assembler Syntax 

|; DIVSW DIVSW «EA» ‚Оп 

| DIVS.L DIVS.L <EA>,Dq 
DIVS.L DIVS.L <EA>,Dr:Dq 

| DIVSL.L DIVSL.L «EA» Dr:Dq 

|. DIVUW DIVUW «EA > Dn 
DIVU.L DIVU.L < EA», Dq 
DIVU.L DIVU.L < EA » ,Dr:Dq 
DIVUL.L DIVUL.L <EA>,Dr:Dq 
MULSW MULSW «EA» ‚Оп 
MULS.L MULS.L < EA » DI 
MULS.L MULS.L «EA »,Dh:DI 
MULUW MULU.W <EA>,Dn 
MULU.L MULU.L <EA>,DI 
MULU.L MULU.L <EA>,Dh:DI 


Operation | 
32/16 --> 16r:16q 
32/32 -- > 32q 


64/32 --> 32r:32q 
32/32 --> 32r:32q 
32/16 --> 16r:16q 
32/32 -- » 32q 

64/32 -- » 32r:32q 
32/32 -- > 32г:324 


16x 16 -- > 32 
32 x 32 --> 32 
32х32 --> 64 
16x 16 --> 32 
32x32 --» 32 
32x32 -- > 64 


<EA> = effective address of source operand 


Dn = data register 


Dq = quotient in data register 
| Dr = remainder in data register 

Dh = high 32 bits of product in data register 
|. DI = low 32 bits of product in data register 


THE MC68020 


mainder. Several variations of syntax 
and operations exist for divide and 
multiply instructions. For more infor- 
mation, see the Motorola assembler 
syntax and operation examples 
shown in table 4. 


BINARY-CODED DECIMAL 

Two MC68020 instructions, PACK and 
UNPACK, can store BCD (binary- 
coded decimal) data in packed form 
(two digits per byte) and then be ex- 
panded after calculations. The PACK 
instruction reduces 2 bytes of numeric 
data into a single byte, while the UN- 
PACK instruction reverses this opera- 
tion. In both cases, a user-defined 
constant is added to the original value 
to allow conversion from or to ASCII, 
EBCDIC (extended binary-coded- 
decimal interchange code), or any 
other data format. 


HiGH-LEVEL LANGUAGES 

AND SYSTEM SOFTWARE 

The MC68020 has extended the 
bounds-checking capability of the 
M68000 family with the introduction 
of two new instructions, CHK2 and 
CMP2 (check 2 and compare 2). CHK2 
and CMP2 perform comparisons on 
the upper and lower bounds and can 
be signed or unsigned. The CMP2 in- 
struction sets the condition codes ac- 
cording to the result of the operation. 
The CHK2 instruction sets the condi- 
tion codes and causes a system trap 
if either boundary condition fails. 

The MC68020 also offers other new 
security and system-level instructions. 
The CAS and CAS2 instructions use 
the same read-modify-write cycle as 
the M68000's TAS (test and set). 
These operations are indivisible and 
noninterruptible, which ensures data 
security in single and multiprocessor 
systems. 

The CAS (compare and swap) in- 
struction compares the contents of a 
data register (the compare register) to 
the operand at the effective address. 
If the operand and the contents of the 
data register are equal, the contents 
of a second data register (the update 
register) are used to update the op- 
erand at the effective address. If the 

(continued) 
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The Quick Silver Fox™ 
Jumps Over The Big Blue Dog. 


We really hate to pick on the 
big guys but compared to the 
Silver Fox your basic IBM-PC™ 
is an overpriced dog. 


256k RAM 


Why? Well, for starters, your 


basic Silver Fox comes with 256k 
of RAM which acts like a disk 
drive so that more of your soft- 
ware is accessed at the speed of 
light rather than the speed of a 
mechanical drive head. 


1.6 Megabytes 


You also have more than twice 
as much software to access be- 
cause the Silver Fox comes with 
dual 800k disk drives for a total 
of 1.6 Megabytes. Yet the Silver 
Fox can read and write to all 
popular PC formats. 


13 Free Programs 
MS-DOS - 
HAGEN-DOS 
M-DISK 
WordStar™ 
EasyWriter 
DataStar 
ReportStar 
. FILEBASE 
. CalcStar 
10. Color Graphics Basic 
11. MailMerge 
12.: SpellStar 
13. 25 Games, graphics 
and utilities 

The best free software bundle 
in the business, and the Fox will 
run some programs written for 
the IBM-PC like dBase II and 
Multiplan, and programe written 


DDI OVA мн 


for Sanyo’s new MBC-550 series. 


Reliabilit 


Because the Silver Fox is 
born on a totally automated 
production line in Japan it is 
inherently more reliable than 


systems built by hand. The Fox 
is burned and tested for 14 days 
in Japan, and further tested after 
final assembly here in the good 
old U.S.ofA. 


One Year Warranty 


The Silver Fox is built better 
so we can back it with a limited, 
one-year warranty, four times 
longer than IBM. We're Scotts- 
dale Systems and since 1980 
we've shipped over $10,000,000 
of microcomputer equipment 
directly to microcomputer users. 

Because we deal directly with 
users, we think we have a better 
idea of what you want. So the 
Silver Fox includes graphics 
with twice IBM’s resolution, a 
printer port, a keyboard with a 
big return key, and a 12”, high- 
resolution monitor as standard 
equipment. 

Of course, you could spend 
$4729 at Computerland for an 
IBM-PC that will perform almost 
as well as a Silver Fox. But why 
bother when you can call 


1-800-FOR-A-FOX 


and get your 


$1398 


to perform like $4729? 


For additional information call 1-800-387-2369, orn AZ, 
AK, or HI call (802)941-58568. Or write Silver Fox Computers, 
617 N. Scottsdale Road KB, Scottsdale, А2 85257. 

IBM-PC price is based on a phone quote from the 
Mesa, Az Computerland on July 30, 1984. Priceincluded 
256k RAM, dual 360K drives (BOOK's weren't available], 
software, and a graphics monitor. 

Trademarks: Silver Fox and Hagen-DOS, Scottsdale 
Systems Ltd. IBM-PC, International Business Machines 
Corporation. Wordstar, Calcstar, Mailmerge, Spellstar, 
and Infostar, Micropro International. MS-DOS, Muttiplan, 
Microsoft Corporation. Filebase, EWDP Soítware, Inc. 
dBASE Il, Ashton-Tate. 

Ordering: Telemarketing only, Silver Fox price is for 
cash, F.O.B. Scottsdale, price subject to change, product 
subject to limited supply. Visa, Mastercard add 3%, AZ 
residents add 6%. Returned merchandise subject to a 
20% restocking fee. Personal/company checks take up to 
З weeks to clear. No C.O.D.'s or A.P.O.'s. 
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compare register and the operand аге 
not equal, the operand is unchanged, 
but the value in the compare register 
is updated with the operand at the ef- 
fective address. The CAS2 instruction 
is basically the same as CAS, but there 
are two compare registers (upper and 
lower bound). two update registers, 
and two operands at two different ef- 
fective addresses. The CAS and CAS2 
instructions are useful for updating 
system counters and for insertion and 
deletion from linked lists. 

The MC68020 also has expanded 
system trap capabilities in the form of 
the TRAPcc instruction, where any 
condition code is allowed to be the 
trapping condition. The TRAPcc in- 
struction can be followed by a word 
or long-word quantity that can be 
used to convey information to the 
trap handler, such as a high-level lan- 
guage statement number or other de- 
bugging information. 


THE MC68020 


The MC68020 introduces module 
support to the M68000 family. 
Modules are high-level subroutines 
that can have different levels of pro- 
tection or access. Two new instruc- 
tions, CALLM and RTM, support this 
module implementation. 

The CALLM instruction initiates the 
module call by referencing a module 
descriptor. The module descriptor 
contains access information, control 
information, and the entry point for 
the called module. If the module ac- 
cess is valid, the CALLM instruction 
creates a module stack frame, stores 
the current module state in that frame, 
and loads a new module state from 
the module descriptor. 

The RTM instruction removes the 
module state that was stored on the 
module stack frame and returns to the 
calling module. The MC68020 module 
support is broken into two types: type 
O where there is no access level 


head An 
Good Minds 


With the Mind Prober" you can. In just minutes you can have 
a scientifically accurate personality profile of anyone. This new 
expert systems software lets 

| people are afraid to tell you. 
sexual interests and more. Mind Prober. Another insightful 
product from the Human Edge" Software Co 
1-800-624-5227 (in California 1-800-824-7325) for more 
EN information on the loca- 

tionofthe nearest retailer. 


IBM * Apple * Macintosh * Commodore 


discover the things most 
heir strengths, weaknesses, 


ration. Call 


Software That Lets You Read People Like A Book. 
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Circle 200 on Inquiry card, 


change and type | where the access 
level can be changed. No external 
hardware is necessary for type О, but 
for type 1 CALLM, the MC68020 
relies on external hardware (a mem- 
ory management unit) to verify that 
calling modules possess the proper 
access level for the called module. 


VIRTUAL MEMORY 
The MC68020 supports virtual mem- 
ory, the ability to make a small 
amount of main memory look like a 
large or infinite amount of memory by 
using secondary storage devices to 
swap currently executing code seg- 
ments into the main memory. In a vir- 
tual memory system, the processor 
has access to a limited amount of fast 
main memory (the physical memory 
of the system), while the user writes 
programs that might require millions 
of bytes of memory (the virtual mem- 
ory of the system). 

If the processor attempts to access 
a memory location not currently re- 
siding in physical memory, a page 
fault occurs. The processor suspends 
the current instruction until the re- 
quired memory is moved into physical 
memory from slower but larger sec- 
ondary storage. When the required 
program segment is in physical mem- 
ory, the instruction is allowed to com- 
plete execution. All this activity is 
transparent to the user, so physical 
memory appears to be the same size 
as virtua] memory. Virtual memory 
size has been increased from a 
| 6-megabyte direct addressing range 
in the MC68010 to 4 gigabytes in the 
MC68020. 


CONCLUSION 

The MC68020 is a fully compatible 
member of, and an improvement on, 
the M68000 family of processors. It 
is backed by the same powerful soft- 
ware and hardware design-support 
tools that back other members of the 
M68000 family. For more informa- 
tion, see the MC68020 32-Bit Micropro- 
cessor Users Manual (Prentice-Hall, 
1984) and the three-part article by 
Thomas W. Starnes, "Design Philos- 
ophy Behind Motorola's MC68000" 
(April-June 1983 BYTE). ш 


Introducin A light. 
Note it. File it. Schedule it. Cal culate it. Save it. Find it fast. 


Phone Book- find and instantly display 
any name, address and phone number 

from 36 available lists. Each list can hold 
500 different entries. 


Note Pad — jot a note or write and edit 
messages up to eight pages long. 


The Spotlight" program is a set of 
convenient desktop accessories all in 
one package. Мо matter which appli- 
cation program youre working in — 
including VisiCalc? 1-2-3;" WordStar” 
‘dBase ||P pfs:File® MultiMate? 
MicroSoft Word," TK!Solver? and 
Symnhc пу" Spotlight gives you instant 
access to six essential functions. 

Just a keystroke suspends your 
application program and gives you a 
window into Spotlight. Another keystroke 
gets you back to where you were just 
as fast. It’s that easy. 


Index Card File — search up to 36 sep- 
arate files, each of which contains 500 
cards. Cards are alphabetically sorted. 


Calculator — calculate any problems and 
insert the answers into the program 
you re using. 


Here's what you get: Spotlight is the great program behind any great 
Appointment Book- schedule daily and weekly meetings or program you use. 
display monthly calendar. Set a sound alarm to remind System requirements: IBM? PC or XT , or COMPAQ® por- 


you of appointments, even if you're using another program. table computers, one disk drive, 75K memory for RAM 
DOS Filer — perform operating system tasks without leaving resident portion, DOS 2.0 or higher. Printer optional. Can 
your program. List, create, delete, copy, and sort files and be installed on hard disk. Runs with most IBM PC software 
directories. Even format disks. packages. 


Spotlight 
By Software Arts" 


Z/ Mica Lane, VVeliesiey, Massachusetts UZTSI 
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Introducing Filevision for Macintosh. 
The fine art of filing by pictures. 


Now youcan file things the way you 
see them. 

Because Filevision lets you store any 
kind of information visually. Within pictures 
you easily create yourself. Even if you 
can't type or draw. 

Filevision. The first software that 
combines a practical filing system with a 
simple-to-use, object-oriented drawing 
system. Which lets you quickly visualize 
your data. Instead of sorting through 
tedious line-by-line listings. 

In the click of a mouse, you can retrieve 
the data stored behind each object in your 
picture. You can even select the objects 
in your pictures, based on the 


Each object tn your picture ts 
qutomatically connected to the 
information about that object. 
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Create technical illustrations or 
pictures of science class projects, with 
ease. Whatever you need to remember \ 
about your picture, Filevision lets 
you store on forms connected to її. 
And retrieve in the click of a mouse. 
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data in your files. 

What's more, Filevision lets you link 
another picture to an object. And lets you 
group objects together as a common type. 
So you can create zoom-like effects, step-by- 
step hierarchies, or overlays. Whatever 
your mind can picture. 


^Finally À filing system 
that sees things my way.” 


Imagine. A filing system for less than 
$200, that lets you look at information the 
way you look at the world around you. 

Utilizing the simplicity of the 
Macintosh’s eye-opening technology, 
Filevision allows you to create the most 
spectacular visualizations of whatever you 
need to file. Or anything you want to see 
in more detail. 

Whether you're an entrepreneur, a 
businessperson, or someone who collects 
things at home; if your data relates to 


| (Pree) [Most || Baebaronad (улау ted 


Organize office space by department. 
Diagram a summer home. Even 


create a play book for your football 
team. It’s a breeze with Fileviston. 


something you can see, you can file it 
visually with Filevision. And retrieve it 
visually, too. 

You simply place 
objects in a 
picture, or select 
symbols from 
Filevision's ready- 
made symbol 
menu to represent 
pieces of the infor- 
mation you wish 
to file. 

Then there's 
Filevision's flexible 
way of handling alphanumeric data. Each 
object in your picture is automatically con- 
nected to a data form. Which you custom 
design, quick as a click. 


"For a change, it's simple 
to modify my files? 


Updating your files is just as easy. 
Whenever the best-laid plans of mouse and 
man need a little replanning, remember 
youre just a click or two away from reper- 
fecting your files. Create new symbols and 
objects, and add them to your picture. 


Map out sales territories. Sift out subdivisions 
for direct-matlings. Or search out the states — А 
that participated in the French and Indian “АЕ 
Wars. Fileviston makes your requests pop off “T 

the screen. In the click of a mouse. 


Make a data form for any new object, and 
all objects of that type will have the same 
form. Automatically. 

Modify a symbol and all matching 
symbols in your picture will be modified. 
Automatically. 

Change an existing form, and all forms 


m of that type will change. Automatically. 


“Picture the potential.” 


The possibilities are endless. 
Filevision can help you quickly make 


maps, and dawdle over the demographics. 


Assemble anatomical drawings and look up 
the names of the ligaments. Separate a 
plan of Bar Mitzvah guests into those who 
do and those who don’t eat Kosher food 
and actually see who you seat them next to. 
Pinpoint places and connect them to faces. 
Control your inventory by depicting your 
entire shelf space. And map out geography 
lessons, sales territories and direct-mail 
ad targets ad infinitum. 

Filevision. The unique filing system 
for your Macintosh that lets you store and 
work with information гы 
їп pictures, as well as 
numbers and text. 


SOFTWARE PRODUCTS 
Software for the real world. 
Circle 431 on inquiry card. 


Plan a political fund-raiser with Filevision, and 

seat the non-smoking Independents away from the 
smoking Republicans. Or, click to see which blocks 
of seats have been reserved at your dinner theater. 


Filevision is a ‘abs of Telos Software Products. 
Telos is a trademark of Telos Corporation. 
Macintosh is a trademark licensed to Apple Computer Inc. 
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e Hayes Compatible * More Features * Only $495 


The best price/performance ratio of any 212A modem on 
the market today for under $500! That puts ProModem 
1200 on top of the stack. Compare the 26 features. You'll 
see why. Only ProModem offers all 26. 15 are exclusive. 


They're important features. The Real Time Clock/Calen- 
dar for example. Used with Applications Programs, or 
the OPTIONS PROCESSOR, gives you pre-set timed 
sept of the modem. Also, time and duration records 
of all calls. The convenient HELP command makes 
ProModem easy to use. It promptly displays the In- 
structions Menu whenever there's a q n about 
what to do next. With Call Progress Detection, you can 
"tell" ProModem to do things like automatically “Redial 
When Busy." 


it's the only modem that lets you expand into a full 
telecommunications center with add-ons. The OPTIONS 
PROCESSOR gives you Data Store and Time Base Con- 
tinuity with battery backup, Personal/Business Tele- 
phone Directory, and Automatic Receipt/Transfer Buffer, 
expandable to 64K. The OPTIONS PROCESSOR also 
enables ProModem to operate unattended, with or 
without your computer. 


The optional 12-character ALPHANUMERIC DISPLAY in- 
dicates modem operating status, system diagnostics, 
message status, phone numbers, and real time clock 
data. . . to name just a few. 


Together, these standard and optional features give you 
a sophisticated electronic mail and communications 
capability unmatched by any other modem in this class. 
And, there's more. See your local dealer for additional 
information and a demonstration. He'll show you why 
ProModem 1200 is tops. 


ProModem 1200 from... 


DROMEIRHEUSI 


Prometheus Products, Inc., 45277 Fremont Bivd., 
in. Fremont CA 94538, (415) 490-2370 


= NOW AVAILABLE 
ч * ProModem plug-in cards for 

IBM PC and Apple il 

* ProCom Software 


CONNECT wow: 


212A Modem Comparison Chart * 
STANDARD FEATURES 
300/1200 Baud (212A) 

Intelligent Microprocessor 


Tone and Puise Dialing 


Hayes Command Compatible 
(Works with Smartconr™) 


Additional telephone pa 
with exclusion switching 


Analog loop back sell test 


Selt Test at Power Up 


Call Progress Detection (Busy, Dial 
Tones, Trunk Busy, elc.) 


Speaker and External Volume Control 


US ROBOTICS PASSWORD | Y 


Full Complement of Status Lights 
8 Switch Selectable power-up defaults 
Adaptive Dialing 


Аша Redial on Busy 
Ergonomically designed easy to + 
read front display panel et 
Internal Stand-Alone Power Supply ы 
= 
Built in Real Time Clock/Calendar = 
o 
Help Command z 
300 baud connect while maintaining e 
1200 baud AS-232 link < 
| o 
EXPANDABLE OPTIONS = 
Automatic Receiver Buffer 
Automatic Transmit Buffer "by Prometheus on 
ihe basis of the 
On-board Personal/Business Directory best information 
oe 
Buffer, Expandable іо 64K inc d printing. 


Auto Logon Macros 


Auto message transmission to 
groups of numbers 


Records call duration 


12-character Alphanumeric Display 


NEW CHIPS 


IHE АТАК 
GRAPHICS 
MICROPROCESSOR 


BY TERRY COLEMAN AND SKIP POWERS 


This graphics chip set draws filled-in polygons 


GENERATING COMPLEX IMAGES on 
a CRT (cathode-ray tube) at real-time 
rates of 30 or more frames per sec- 
ond requires the ability to draw 
graphical primitives (points, lines, and 
polygons) rapidly into a display 
memory or frame buffer. A standard 
microprocessor working alone is not 
nearly fast enough. CRT controller 
chips can draw about 10 times as fast 
as microprocessors but still fall far 
short of the speed required for real- 
time simulations and smooth anima- 
tion. To obtain the necessary through- 
put for these applications, you must 
use a dedicated graphics copro- 
cessor. 


DRAWING SPEED 
SPECIFICATIONS 

The key specification for a graphics 
chip is the drawing rate. Drawing rates 
are reported in two different ways. 
The burst pixel-drawing rate is obtained 
whenever video-refresh memory 
cycles are not occurring, i.e, during 
horizontal and vertical retrace and 
portions of the active display time. 
This is the rate usually given on manu- 
facturers' spec sheets. 


«— Circle 343 on inquiry card. 


at superhigh speed 


A more accurate benchmark of a 
system's drawing speed, the average 
pixel-drawing rate, is the total number of 
pixels (picture elements) that can be 
drawn in one frame time divided by 
the frame time. This rate will always 
be less than the burst rate. 

The number of frame updates per 
second achievable is obtained by 
dividing the average pixel-drawing 
rate by the number of pixels in the 
frame buffer. This provides an ex- 
cellent indication of how well the 
system will perform real-time anima- 
tion. 


THE XTAR GMP 

The GMP from Xtar is a special- 
purpose microprocessor that ex- 
ecutes graphics instructions con- 
tained in an external program mem- 
ory. The instruction set is specifically 
designed for graphics applications 
Skip Powers is the chief executive officer of 
Xtar Electronics. Terry Coleman is Xtar's vice 
president of engineering and the designer of 
the GMP chip. They can both be reached at 
2262 Landmeier Rd. Elk Grove, IL 
60007 , 


and includes instructions for drawing 
points, lines, and filled polygons into 
a frame buffer. Because the GMP is 
specifically designed to draw filled 
polygons into a frame buffer, it can ac- 
complish this task at extremely high 
speeds. Polygons can be drawn at a 
rate fast enough to update every pixel 
in the frame buffer 130 to 300 times 
per second. The GMP eases the im- 
plementation of real-time simulation 
and animation systems by drawing at 
speeds that are often hundreds of 
times faster than can be attained with 
a CRT controller. 

Tables | and 2 illustrate the draw- 
ing speeds obtained by systems using 
the GMP. The average pixel-drawing 
rate increases as the resolution of the 
frame buffer is increased, while the 
number of screen updates per second 
remains relatively constant. This 
allows essentially the same level of 
performance to be maintained, re- 
gardless of system resolution. 


SYSTEM CONFIGURATION 
A typical system based on the two- 
chip GMP is shown in figure I. Oper- 


(continued) 


NOVEMBER 1984 • BY TE 179 


Circle 1 on "FREE 
SHIPPING 


WEST OF MISSISSIPPI 
EAST — % UPS CHARGES 


CALL FREE 
1-800-841-2748 | 


Hi — I'm Joan, 
| want to wish you 
all Happy Holidays and 
thank you for making 
my business a success. 
All of you who 
havn't tried us and are 
afraid of mail order, call 
us and give us a try. 
I’m sure you'll like our fast and courteous 
service. Get your order in soon, as Christ- 
mas is not far away. 


Thank you & God Bless 
Joan 


PRINTERS 


ALTOS 580-20 
ALTOS 580-20 
ALTOS 98640 
LEADING EDGE PC 


COMPUTERS 


TELEVIDEO 
$1769 1603 


GEMINI 10X 

JUKI 6100 

OKIDATA (LOW PRICES) .... 
QUME 1140+ W/INF 


8 $319 1550 
F10-40C PS $899 Е1055 ....$1179 
DIABLO 
630 API 
NEC 
3510 
2030 


. . -$1669 


3550 . . . .$1495 
7710... .$1645 


` INDUS APPLE 
INDUS ATARI 


SMARTMODEM 1200 
SMARTMODEM 1200B 
MICROMODEM II E 


1st PLACE 


COMPUTER SYSTEMS 
13422 N. CAVECREEK RD. 


PHOENIX, AZ. 85022 
OTHER INFORMATION: 602-867-9897 


Las 1 
3 = 
М. e Free shipping is on UPS ground only. Lg 


Sönd cashier's check ör money order all other ehaeks will 
delay shipping two weeks. 
Prices & availability subject to change without notice. 
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XTAR GRAPHICS 


ating in a multiprocessing environ- 
ment with a general-purpose host 
microprocessor, the GMP communi- 
cates with the general-purpose pro- 
cessor through a shared memory. The 
shared memory is the program mem- 
ory or display list for the GMP. The 
general-purpose processor controls 
the GMP by downloading graphics in- 
structions into the GMP’s memory. 
While the host processor may be any 
general-purpose microprocessor, the 
system is simplified if the host has a 
16-bit data bus. 

As many as 64K words of program 
memory can be addressed by the 
GMP. Any combination of 16-bit wide 
RAM (random-access read/write 
memory) and ROM (read-only mem- 
ory) may be used, but if animation is 
to be done, at least part of the mem- 
ory must be RAM. 

Instructions in the shared-memory 
display list cause the GMP to draw 
graphical primitives into the frame 
buffer. The GMP performs all calcula- 
tions necessary to draw two-dimen- 
sional polygons. A separate circuit 
controls the Write Enable inputs of 
the RAMs in the frame buffer, which 
may be any size from 256 by 256 by 
| byte to 2048 by 2048 by 32 bytes. 

The video shift register (VSR) chips. 
an option that is ancillary to the GMP, 
convert the parallel-pixel data from 
the frame buffer into the serial form 
required to drive the color-palette 
RAM or D/A (digital-to-analog) con- 
verters. In addition to the Shift- 
Register function, the VSRs allow the 
host processor to access the frame 
buffer for Read-Modify-Write opera- 
tions on individual pixels. Also, a stip- 
pling feature allows the filing of 
polygons with two-color patterns. This 
feature increases the number of ap- 
parent displayable colors without in- 
creasing the depth of the frame 
buffer—allowing about 1800 effective 
colors to be displayed simultaneous- 
ly while requiring only 4 memory bits 
per pixel. 

A color-palette RAM defines the ac- 
tual color displayed for each pixel 
value that comes from the VSRs. In a 
high-performance system the color- 
palette RAM may be as large as 4096 


by 24, which allows 4096 solid colors 
to be displayed at one time from a 
palette of over 16 million colors. In 
low-cost systems the color-palette 
RAM will not exist and the output of 
the VSRs will feed the D/A converters 
directly. 

Because the GMP chip set does not 
generate CRT sync signals or video- 
refresh addresses, a standard CRT 
controller chip is used. 


SPECIALIZED INSTRUCTION SET 
The GMP's instruction set allows the 
programmer to easily manipulate 
graphical primitives. There is no need 
for the programmer to be concerned 
with repetitive tasks usually required 
when programming graphics systems, 
such as calculating the actual frame- 
buffer addresses of pixels to be 
modified. calculating difference 
parameters defining lines to be drawn, 
and searching the frame buffer for 
polygon edges to do polygon fills. The 
instruction set is divided into three 
major categories: graphics primitive 
instructions, register loading instruc- 
tions, and program control instruc- 
tions (see table 3). 


CLIPPING WINDOW 

Within the GMP four 12-bit registers 
define the four sides of a rectangular 
clipping window, which can be placed 
anywhere on the screen. All points, 
lines, and polygons drawn by the 
GMP are automatically clipped to the 
current window. The registers are 
under software control and can be 
modified at any time using the LOAD 
instruction. The GMP can draw an 
image, change the clipping window to 
a different area of the screen, then 
draw a new image clipped to the new 
window. 


AUTOMATIC PROGRAM 

MEMORY REFRESH 

The GMP's program memory may be 

designed with low-cost dynamic 

RAMs and the GMP will take care of 

RAM refresh. During noninstruction- 

fetch memory cycles, the GMP places 

the contents of its internal refresh 

counter on the lower 8 bits of the ad- 
(continued) 


The pros at Comp HQ 
and the pros at Delta 
are a winning team. 
Ron Skinner 

Coordinator Flight 


Operations Analysis 
Delta Air Lines, Inc. 
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Our Corporate Accounts find us the best professional 
source for software, peripherals, accessories and supplies. 

We maintain a large inventory to serve the business 
community and corporate accounts always receive special 
attention. 

Comp HQ's Corporate Account Representatives are 
pros who will understand your questions and solve your 
problems, quickly and efficiently. 

Our commitment to Sales, Service, Support & Speed 
WENT uu is total. 


Team up vith these winners: 
Irma Boards and other networking altematives O 
Amdek half heights, Great Lakes, Iomega Bemoulli 
Box and Tandon disk drives O Hayes modems Г] 
Comrex, Quadram and Zenith monitors O MAI 
Board, Hercules, Quadcolor and Tecmar Graphics 
Master monitor adapters [ ] Quadram, Tecmar and 
Paradise boards 1 Brother, Diablo, Epson, NEC 
and Okidata printers O EPD, Kaola, Microsoft, 
Networx Protectors and Microfazer accessories Г] 
Harvard Project Manager, IUS, Microsoft, Think 
Tank and XQ business software (0 Crosstalk, 
Hayes and Remote communications O Easy Filer, 
Infoscope, InfoStar, Knowledgeman, PFS, Power- 
base and RBase data bases O Dayflo, Open Access 
and VisiOn integrated packages O BPS, ChartStar, 
Chartmaster, Graphwriter, PCDraw, Signmaster 
and Snapshot graphics O Lattice C, Microsoft, 
Morgan Professional and Vedit programming Û 
Multiplan, SuperCalc 3 and VisiCalc spreadsheets 
LJ ATI training packages O Multilink, Norton, Peeks 
& Pokes, Prokey, Set ЕХ+, Sideways, Inside Track, 
Watchdog Utilities O Easy Writer II, Microsoft Word, 
Multimate, PFS, VisiWord, Volkswriter, Wordperfect 
and WordStar word processing O and much more. 


We offer complete Exporting Services 
through Ashford Intemational; Telex: 59-5007. 


We accept Volume Purchase Agreements and 
Blanket Purchase Orders. 

Show this ad to your Purchasing Agent and ask 
for a Corporate Products Catalog —we'll keep you 
informed of what's new on the market and what 
demos are scheduled for your area. 


COMPUTER 
HeadQuarters 


333 Peters Street, S.W. 
Atlanta, Georgia 30315 
404-577-3899 
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Table 1: In systems based on the GMP. the time required to draw a line is a 
function of the slope of the line. The figures here present the pixel-drawing rates 
for drawing lines and assume a large number of lines with the slopes equally 


dress bus and places zeros on the up- 
per 8 bits of the bus. The refresh 
counter is incremented after each 
refresh cycle. 


distributed between O and 90 degrees. 

APPLICATIONS 

As the increasing capabilities of per- 
sonal computers bring them into use 
as low-cost computer-aided design 
systems, greater demands are being 
placed on the graphics proficiency of 
these machines. Complex, real-time 
images can be generated by a GMP 
system at a fraction of the cost nor- 
mally associated with powerful graph- 
ics systems. The GMP could be the 
basis of a moderate-cost peripheral 
for personal computers that would 
provide graphics capability currently 
unavailable to small systems. 

Flight simulators, devices that allow 
pilots to practice maneuvers that 
would be unsafe in a real aircraft, are 

(continued) 


BEFORE YOU BUY CABLE ASSEMBLIES 
Xm CHECK 


„—— COLD Plated Pins 


System resolution and Burst pixel writes 


Average pixel 
writes per second 


Screen updates 


refresh rate per second per second 
512 X 512 SG H2 6.7M 5.6M 21.3 
512 x 512 60 Hz 6.7M 4.6M 17.4 

1024 x 1024 30 Hz 9.2M 7.8M 74 

1024 x 1024 60 Hz 9.2M 6.3M 6.0 


2048 x 2048 60 Hz 11.9M 8.1M 1.9 


Table 2: GMP pixel-drawing rates for drawing filled polygons. 


System resolution and Burst pixel writes 
refresh rate per second 


Average pixel 
writes per second 


Screen updates 
per second 


512 x 512 30 Hz 50M 42M 160 
512 x 512 60 Hz 50M 34M 129 


1024 x 1024 30 Hz 
1024 x 1024 60 Hz 
2048 x 2048 60 Hz 


200M 
200M 
800M 


168M 160 
136M 129 
544M 129 


Heavy Guage 
Underhood 
Shield 


aw — UNDER THE HOOD! 
" rus Conductors 
DATA SPEC'™ cable assemblies are the very best. Each 
29 AWG Siren etiever cable is fully shielded to exceed FCC EMI/RFI emis- 
Twisted Conductors = Aluminex® sion requirements. Furthermore, the unique PDT. 
Shield technique is employed beneath the hood shield for max- 


2mm PVC Cover ——=-: 

Y imum integrity under the most adverse conditions. 
DATA SPEC'™ was the first to use the РОТ. process, 
and cable assemblies constructed with P.D.T. carry a 
lifetime warranty. DATA SPEC'™ has interface cables for 
all your requirements: Modems, Monitors, Disk Drives, 
and much more. Insist on DATA SPEC" cables in the 
bright orange package. Available at better computer 
dealers everywhere. For more information, call or write: 


20120 Plummer Street 
Chatsworth, CA 91311 


(818) 993-1202 


ШЕП CL PL RCL,, 


From Alliance Research Corporation 


The Family of High Integrity Computer Support Products 
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HIIS 


LAST NIGHT WE EXCHANGED LETTERS WITH 


MOM, THEN HAD A PARTY FOR 


ELEVEN PEOPLE IN NINE DIFFERENT STATES 
AND ONLY HAD TO WASH ONE GLASS... 


That's CompuServe, The CompuServe’s multi-channel CB 
Personal Communications simulator brings distant friends together 
Network For Every Computer and gets new friendships started. You 
Owner can even use a scrambler if you have a 


secret you don't want to share. Special 
And it doesn't matter what kind interest groups meet regularly to trade 
of computer you own. You'll use information on hardware, software and 
Compuserve's Electronic Mail system hobbies from photography to cooking 
(we call it Email") to compose, edit and and you can sell, swap and post personal 


send letters to friends or business notices on the bulletin board. 
associates. The system delivers any There's all this and much more 
number of messages to other users on the CompuServe Information Service. 
anywhere in North America. All you need is a computer, a modem, 


Circle 73 on inquiry card. 


and CompuServe. CompuServe connects 
with almost any type or brand of 
personal computer or terminal and 
many communicating word processors. 
To buy a Starter Kit, see your nearest 
computer dealer. To receive our infor- 
mative brochure or to order direct, call 
or write: 


CompuServe 


Consumer Information Service 
5000 Arlington Centre Blvd., Columbus. OH 43220 


800-848-8199 


In Ohio call 614-457-0802. 


An H&R Block Company 
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Heath enters the 
board room 


Now you can buy the finest PC compatible boards, accessories and 
software from a single, trusted source. The Heath Company. We 
guarantee these to be the best of breed for your PC. 
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for joystick and 
other analog inputs. 


PPM Фи? DG 64K Magic 
HY, 2 24 N BEN LU gj РАМ. Add-on mem: 
Ur A UN E à B A 7 ory at a super 
A^ uL 7 Udo 7 y Zu | К price! 
ИРИ, И, E кдрын, a 
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IN-STORE SPECIAL When you buy PC compatible boards, you want them to work with no 


FREE BOARD INSTALLATION problems, no delays. Now Heath has taken the guesswork out of who has the 
Buy any of these great boards at a best computerware at the right price. Heath has done the testing and evaluat- 
хыр Lis e n PE qe К ing for you and we offer nothing but the finest boards and accessories. Апа 
wt agr тузсо Ge | we back them all with our own 90 day money-back guarantee. So, forget the 
store list at right for locations. guesswork. Buying the best is easier...because the best comes from Heath. 

1 @ i = {Н} 
Heath/Zenith 
Heath 


Company 


See and buy the finest 
boards and other 
accessories for your 
Heath/Zenith 
or IBM PC. 


Find them at these 
Heathkit Electronic Centers: 


e PHOENIX, AZ 
2727 W. aian School Rd. 

‘TUCSON, AZ 
7109 E. Broadway 

*ANAHEIM, CA 
330 E. Ball Rd. 

e CAMPBELL, СА 
2350 S. Bascom Ave. 

* EL CERRITO, CA 
6000 Potrero Ave. 

«А MESA, СА 
8363 Center Dr. 

e LOS ANGELES, СА 
2309 S. Flower St. 

• POMONA, СА 
1555 № Orange Grove Ave. 

• REDWOOD CITY, CA 
2001 Middlefield Rd. 

• SACRAMENTO, СА 
1860 Fulton Ave. 

• WOODLAND HILLS, CA 
22504 Ventura Blvd. 

* DENVER, CO 
5940 W. 38th Ave. 

*AVON, CT 
395 W. Main St., (RI. 44) 

e JACKSONVILLE, FL 
8262 Arlington Expressway 

• MIAMI, FL 
4705 W. 16th Ave., 
Hialeah 

„РТ, LAUDERDALE, FL 
7173 W. Broward Blvd. 
Plantation 

• TAMPA, FL 
4019 W. Hillsborough Ave. 

• ATLANTA, GA 
5285 Roswell Rd. 

• PEARL CITY, НІ 
98-1254 
Kaahumanu St. 

• CHICAGO, IL 
3466 W. Devon Ave. 

• DOWNERS GROVE, IL 
224 Ogden Ave. 

* INDIANAPOLIS, IN 
2112 E. 62nd St. 

e KANSAS CITY, KS/MD 
5960 Lamar Ave., 
Mission, KS 

• NEW ORLEANS, LA 
1900 Veterans 
Memorial Hwy. 

e LOUISVILLE, KY 
12401 Shelbyville Rd. 

* BALTIMORE, MO 
1713 E. Joppa Rd. 

e ROCKVILLE, MD 
5542 Nicholson Lane 

• PEABODY, МА 
242 Andover St. (Rt. 114) 

» WELLESLEY, MA 
165 Worcester Ave, (Rt. 9) 

e FARMINGTON 
HILLS, MI 
29433 Orchard Lake 
Rd. (At 13 Mile Rd.) 

* EAST DETROIT, MI 
18149 E. Eight Mile Rd. 

• ST. JOSEPH, MI 
Lakeshore Dr. 


e MINNEAPOLIS, MN 
101 Shady Oak Rd., 
Hopkins 

e ST. PAUL, MN 
1645 White Bear Ave. 

‘ST. LOUIS, MD 
3794 McKelvey Rd., 
Bridgeton 

e GREENSBORO, NC 
4620C W. Market St. 

• OMAHA, NE 
9207 Maple St. 

e ASBURY PARK, NJ 
1013 State Hwy. 35, Ocean 

• FAIR LAWN, NJ 
35-07 Broadway, (Rt. 4) 

* BUFFALO, NY 
3476 Sheridan Rd., 
Amherst 

• JERICHO, LI, NY 
15 Jericho Turnpike 

• ROCHESTER, NY 
937 Jefferson Rd. 

• М, WHITE PLAINS, NY 
7 Reservoir Rd. 

e CINCINNATI, OH 
10133 Springfield Pike 
Woodlawn 

e CLEVELAND, OH 
28100 Chagrin Blvd. 

eCOLUMBUS, OH 
2500 Morse Rd. 

• TOLEDO, OH 
48 S, Byrne Rd. 

• OKLAHOMA CITY, OK 
2721 N.W. Expressway 

* FRAZER, PA 
630 Lancaster Pike (Rt. 30) 

• PHILADELPHIA, PA 
6318 Roosevelt Blvd. 

»PITTSBURGH, РА 
3482 Wm. Penn Hwy. 

e WARWICK, RI 
558 Greenwich Ave. 

e DALLAS, TX 
2715 Ross Ave. 

• FORT WORTH, TX 
6825-A Green 
Qaks Rd. 

e NORTH HOUSTON, TX 
5050 FM 1960 W. (#126) 

» HOUSTON, TX 
1704 W. Loop N. 

e SAN ANTONIO, TX 
7111 Blanco Rd. 

e SALT LAKE CITY, UT 
5B East 7200 South, 
Midvale 

* ALEXANDRIA, VA 
6201 Richmond Hwy. 

• VIRGINIA BEACH, VA 
1055 Independence Blvd. 

s SEATTLE, WA 
505 6th Ave. М. 

* TUKWILA, WA 
15439 53rd igs ^ 

• VANCOUVE 
516 SE quid L^ (# 1) 


e MILWAUKEE, WI 
5215 W. Fond du Lac 


‘Units of Veritechnology Electronics Corporation. 


For more information 


write: 


Heath Company 


Benton Harbor, MI 49022 
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Table 3: The GMP instruction set. 


Graphics Primitive Instructions 


|... PNTDRW (DATA Y, X) 
This instruction causes the GMP to draw a point into the frame buffer at screen 
coordinate (X, Y). DATA is the actual value (color or shading value) written into the 
frame buffer. 


ОВУ (DATA, Y1,X1, Y2,X2) 
Draws a line between points (X1,Y1) and (X2,Y2). 


PDRW (N, DATA, Y1,X1, ... YNXN) 

Draws a polygon of N+ 1 vertices, filled with DATA. N must be 0 to 255. The 
vertices must be specified in clockwise order, although any vertex can be first. All 
convex polygons are legal while concave polygons are legal, only if it is not 
possible for a horizontal line to intersect the edge of the polygon more than two 
times. 


Register Loading Instructions 


LOAD (REG#,DATA) 
Loads an internal register with DATA. 


Function 
pixel address of top clipping border 
pixel address of bottom clipping border 
pixel address of left clipping border 
pixel adaress of right clipping border 
MODE register; used to program the GMP for 
various sizes of frame buffers 


Register Number 


A^ ооо = Oo 


S32B 
Selects the 32-bit mode. When in this mode all DATA words must be 32 bits. 


$16B 
Selects the 16-bit mode. When in this mode all DATA words must be 16 bits. 


Program Control Instructions 


JUMP (ADDRESS) 
Causes an unconditional branch to the specified address in the GMP's program 
memory. 


JSR (Yrel,Xrel, ADDRESS) 

A relative draw instruction. Calls a subroutine at ADDRESS and sets the X relative 
and Y relative registers. All primitives drawn after execution of this instruction but 
prior to execution of an RTS instruction are drawn at coordinates offset by Xrel and 
Yrel. Nesting of subroutines is not allowed, so an RTS instruction must be executed 
before another JSR or JSRC can be executed. 


ЈАС (DATA, Yrel,Xrel, ADDRESS) 
Similar to the JSR instruction, except primitives drawn after execution of this 
instruction use the DATA specified in this instruction. 


RTS 
Return from subroutine. Clears the Хге! and Yrel registers. 


COMP 
Causes the GMP to stop executing instructions and wait for a new hardware START 


| command. | 


(continued) 
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REGISTER 
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PROM REGISTER 
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currently too expensive to be used for 
general aviation training. (See photo 
1.) A significant part of the cost of 
these systems is in the display elec- 
tronics that generate realistic real-time 
views for the pilot. 

Other applications include solid 
modeling systems, architectural draft- 
ing systems, animation workstations 
for artists, and graphics systems for 
video production houses and cable 
TV stations. 

It would seem at first glance that ex- 
tremely high-speed graphics would be 
overkill for business graphics users. 
However, with this power made avail- 
able at moderate cost. people will 
find new uses for it. One intriguing 
possibility is generating animated 
storyboards for advertising agencies. 
| | Ап artist could render TV commer- 
Photo 1: This is a frame from a real-time flight-simulation display. A simulator based 815 directly on a computer, giving his 


on the GMP might be affordable by small airports and flight schools. The screen is client an opportunity to preview the 

updated at 30 frames per second to provide a realistic, moving view corresponding to action in a manner similar to the final 

the plane's position in space. The objects in the scene are defined as polygons in a product without the time and ex 

three-dimensional space. pense of actually producing the com- 
mercial m 
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TH€ FASTEST STANDBY SYSTEM 
REACTS IN l/&OTH OF A SECOND. 


9PUES6YOI JPL/NJXP; ;^LTYJ TFY* 


Suntax error 


HEOKLLOPI N;L:LK 56789834598HC 


Suntax error 
Ok 


It’s also 1/60th of a second slower 
than an RTE Uninterruptible Power 
System. 

Here’s the difference: a standby 
system waits until if senses a power 


Circle 359 on inquiry card. 


JTHHO; JBPOITYH. // 


TH OF A SECOND TOO LATE. 


failure and then fakes over. Unfor- 
tunately, by the time it does, your 
computer's memory could have left 
for the day, taking your work with if. 

Butthe RIE Series 3000 Uninterrupti- 
ble System is always on line. So when 
the utility fails, your computer gets 
500 watts of continuous power, no 
waiting. In fact, as faras your compu- 
ter is concerned, it's like nothing 
happened. 

What's more the RTE Series 3000 
gives you constant line condition- 
ing—ful-time protection against all 
the AC noise, surges and dips that 
can scramble data. Standby systems 
don't have line conditioning—they 


,.9DFGH 3 34 


just stand by and let your computer 
fend for itself. 

Of course you could add a line 
conditioner to the standby unit, and 
take your chances with blackouts. 
But for less money, you can have an 
RTE Uninterruptible Power System, 
and a lot more peace of mind. 

For the name of the local compu- 
ter dealer carrying the Micro-UPS call 
Toll Free 800-854-2688. In California 
(619) 291-4211. RTE DELTEC Corpora- 
tion. 


{в DELTEC 


Formerly Gould Inc., Power Conversion Division 
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||» youéxpec 


from  . 
symphony , 

and Framework 
1S DOW 


being delivered. — 


By Enable: 


Think about it а moment. 

If you were to sit down and design your own 
integrated PC software system, what would you 
aim for? 

Wouldn't you want to be able co integrate infor- 
mation from all modules in one window right on 
the screen? And then print it? 

Wouldn't you work at it until every module 
gave you the functionality of the very best stand 
alone programs? 

Wouldn't you design each module to have its 
own appropriate file structure? 


Beyond the brass ring. 


Naturally, you'd also want it to run on a stan- 
dard 256K PC. 

It goes without saying that you'd want com- 
patibility with the leading single-purpose 
programs. 

And if you were to dream a bit, you'd go for 
concurrency because it would be great to do two or 
three jobs at che same time. 

If you'd do all that in designing your own inte- 
grated program you'd certainly expect companies 
like Lotus and Ashton-Tate to do the same. 

It didn’t happen. 


They left it all out. 
We put it all in. 


And because we did put it all in, Enable lets 
you produce at levels far beyond Symphony or 
Framework. 

Enable can integrate data from all modules in 
опе window and then print or transmit it. For 
instance, you can create graphs from a spreadsheet 
or database. Then insert the graphs, the spreadsheet 
and DBMS data between text in a single word pro- 
cessing document right on the screen. 

Functionality? Just as you'd do it, Enables word 
processing , spreadsheet, database management, 
graphics and telecommunications are, without ex- 
ception, equal to the leading stand alone business 
programs. 

Further, Enables files are not forced into clumsy 
or unsuitable structures. Enable isn't spreadsheet- 
based or document-based or DBMS based. Each 
module is designed for a specific application. 

Symphony and Framework? Hardly. 


More? There's more. 


Your eyes blinked at our mention of 256K. 

Yet thats all you need to operate a spreadsheet with 
136K of workspace. Or a word processing docu- 
ment whose size is limited only by available disk 
space. Or a DBMS file with up to 130,000,000 
bytes of data. 

We're sure you put a high priority on com- 
patibility. So did we. 

With Enable, you can use files from dBase II; 
Lotus 1-2-3) VisiCalc; WordStar? Easywriter І" and 
Volkswriter"—all automatically, without conversion 
or rekeying. Then you can produce files in those for- 
mats for anyone who hasn't yet switched to Enable. 

And you can work on your spreadsheet while 
youre printing a monthly report and receiving 
stock quotes over the wire—all at the same time. 


How much good news 
can you handle? 


Its time to admit theres one area in which 
Enable does not rise head and shoulders above Sym- 
phony and Framework. Price. We're the same. 

$695. 

Апа now for the next step. Borrow a loaner 
copy from one of our dealers and give it a workout 
on your own. Or, if you're a company with at least 
25 PC's well send you а complimentary copy. No 
obligation. Once you're thoroughly satisfied with 
Enable you can trade up your Lotus 1-2-3 for $200, 
your dBase II for $400. 

Or send $12.95 for your copy of a complete 
Enable demonstration system. 

Just dial 1-800-932-0233. In New York dial 
1-800-338-4646. 

Will Enable live up to your expectations? Well, 
you designed it didn't you? 


Integrated 
software shouldn't 
be a matter of 


choosing which compromises 
to live re 


ee without compromise === 


For the IBM*-PC and selected compatibles. 


Trademarks: Enable—The Software Group, IBM- International Business Machines Corp., Volkswriter—Lifetree Software, Inc., 
Easy Writer [— Information Unlimited Software, Inc., WordStar—MicroPro International Corporation, 
dBase П, Framework- Ashton-Tate, Symphony, 1-2-3 and Lotus—Lotus Development Corporation, VisiCalc- Visicorp. 


©Copyright 1984, The Software Group Northway Ten Executive Park, Ballston Lake, New York 12019 
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RISC 
CHIPS 


BY JOHN MARKOFF 


RISC means longer programs 


IF YOU PEER into a microscope at a 
certain VLSI (very large scale integra- 
tion) microprocessor designed and 
fabricated recently by faculty and 
graduate students at the University of 
California at Berkeley, you will see 
something quite startling. There. in- 
scribed in tiny detail next to the ini- 
tials of the microprocessor designers, 
is a Porsche racing car. 

The Porsche is intended to sym- 
bolize a radical philosophical depar- 
ture from conventional thinking about 
microprocessor design. The depar- 
ture is known as a reduced instruction 
set computer (RISC), and it provides 
an alternate solution to one of the 
fundamental problems facing modern 
computer designers: how best to sup- 
port high-level languages. 

Until today the general trend in 
computer architecture design has 
been to increase the complexity of 
hardware in an effort to more closely 
match high-level language constructs. 
Sophisticated modern computers 
such as the DEC (Digital Equipment 
Corporation) VAX-II family of 
minicomputers and the Intel iAPX 432 
microcomputer exemplify this trend. 
These systems are referred to as 
CISCs (complex instruction set com- 


but faster execution 


puters) by the RISC advocates. (In one 
of their papers, the Berkeley RISC 
designers contrasted their Porsche 
RISC symbol with a Cadillac symbol 
for CISC design.) 

CISCs are characterized by rich in- 
struction sets, a variety of address 
modes, and extensive microcode. The 
iAPX 432 in particular is represen- 
tative of the CISC approach in that In- 
tel designed the system to best sup- 
port one high-level language, Ada, 
which has been adopted as a stan- 
dard by the US. Department of 
Defense. The 432 has an instruction 
set intended to efficiently translate 
Ada into machine-language programs. 

By way of contrast, RISC designs of- 
fer exceedingly simple instruction 
sets, shortened design and fabrication 
cycles, and the freeing of scarce sili- 
con real estate for other microproces- 
sor tasks. 

Therefore, as the semiconductor in- 
dustry enters the era of VLSI for 
microprocessor design, CISC and 
RISC will offer conflicting avenues of 
approach: VLSI used to construct in- 
John Markoff is a senior technical editor at 
BYTE. You can contact him at McGraw-Hill, 
1000 Elwell Court, Palo Alto, CA 94303. 


creasingly complex microprocessors 
where hardware is used extensively to 
do functions previously done by soft- 
ware, versus simplified designs op- 
timized for speed of operation. 
RISC designers argue that even in 
VLSI circuits, transistors available on 
a limited chip area constitute a scarce 
resource when they are used to im- 
plement an entire processor. They 
argue that CISC instruction sets con- 
stitute an inefficient use of these 
resources. In fact, detailed analyses 
that the RISC advocates have made 
of machine code generated by 
modern compilers indicate that com- 
plex instruction sets are frequently 
not fully used by compilers; therefore, 
much of the power supplied in silicon 
by hardware designers is wasted. 
Furthermore, because the cost of 
memory continues to fall rapidly, the 
relatively compact code afforded by 
CISCs is an increasingly insignificant 
factor in total system cost. Occasional- 
ly, complex architectural designs even 
lead to "irrational" implementation of 
instructions. In a number of cases, 
special-purpose instructions are not 
faster than a sequence of simple in- 
structions. David Patterson, an asso- 
(continued) 
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RISC CHIPS 


ciate professor in computer science 
at the University of California at 
Berkeley and one of the principal 
designers of the Berkeley RISC proj- 


. ect. has cited a number of examples 


(see reference |): 


One example was discovered by Peuto 
and Shustek for the IBM 370; they 
found that a sequence of load instruc- 
tions is faster than a load multiple in- 
struction for fewer than 4 registers. 
This case covers 40% of the load multi- 
ple instructions in typical programs. 
Another comes from the VAX-11/780. 
The INDEX instruction is used to 
calculate the address of an array ele- 
ment while at the same time checking 
to see that the index fits in the array 
bounds. This is clearly an important 
function to accurately detect errors in 
high-level language statements. We 
found that for the VAX-11/780, by 
replacing this single "high-level" in- 
struction by several instructions (COM- 
PARE, JUMP LESS UNSIGNED, ADD, 
MULTIPLY) that we could perform the 
same function 4595 faster! Further- 
more, if the compiler took advantage 
of the case where the lower bound 
was zero, the simple instruction se- 
quence was 60% faster. Clearly, 
smaller code does not always imply 
faster code, nor do "higher-level" in- 
structions imply faster code. 


One of the criticisms of RISC is that 
new instruction sets require radical 
revisions of existing software bases. 
RISC advocates respond that a per- 
formance increase by a factor of two 
or possibly three times is worth the 
time spent modifying existing 
software. 


RISC HISTORY 


A number of experimental and com- 
mercial attempts have been made to 
build RISCs, both as microprocessors 
and by using discrete logic. In this ar- 
ticle I will focus on the experience of 
the Berkeley RISC project, which has 
built two separate RISC micropro- 
cessors and is currently planning a 
third. 

Recent RISC history extends back to 
the IBM 801 project. In 1975 the 801 
was Originally designed as a minicom- 
puter. It was thought of as a simple 
alternative to the more complex IBM 


360 and 370 mainframe architectures. 
While no public performance figures 
are available on the 801, reports in- 
dicate that it could execute about 10 
mips (million instructions per second). 
This compares quite favorably to the 
IBM 370/168 (2.4 mips) and the IBM 
3033 (5 mips). 

The design of the 801 began after 
an analysis of trace tapes (measure- 
ments of instructions actually ex- 
ecuted by a computer) at the IBM 
Watson Research Center indicated 
that relatively simple instructions such 
as LOAD, STORE, ADD, SUB, and 
BRANCH are used much more fre- 
quently than complex instructions 
(see reference 2). 

IBM is still carrying on the 80! 
research. Several implementations 
have been done in VLSI, and several 
reports indicate that IBM might offer 
a commercial product based on the 
technology. 

A group of Stanford faculty and 
students is also experimenting in RISC 
design. The microprocessor is known 
as the MIPS machine (microprocessor 
without interlocked pipe stages). 
While the Berkeley RISC group has 
used off-the-shelf compilers, the MIPS 
group has focused its attention on 
compiler technology, using software 
solutions to several traditional hard- 
ware problems such as pipeline in- 
terlocks (data dependencies that force 
one stage of a pipeline to wait for 
results from another stage). See the 
text box for further information. 

In addition to these research proj- 
ects, a number of companies are re- 
ported to be carrying out their own 
RISC research; several have RISC-de- 
signed computers already on the mar- 
ket. In addition to IBM, the companies 
TRW, Fairchild Semiconductor, Hew- 
lett-Packard, and DEC have research 
efforts under way, and Pyramid Tech- 
nology and Ridge Computer already 
have introduced RISC minicomputers. 
INMOS has announced a single-chip 
VLSI computer with on-board mem- 
ory and a RISC instruction set. In the 
supercomputer class, Seymour Cray's 
designs have consistently adhered to 
the RISC philosophy. 


(continued) 
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The Berkeley and Stanford RISC 
groups are now working on several 
new designs. Students at Berkeley are 
completing final design work on 
SOAR (Smalltalk on a RISC). At Stan- 
ford, work is just beginning on MIPS- 
X, a microprocessor that is projected 
to have 10-тірѕ performance. 


ARCHITECTURAL DESIGN 

The Berkeley RISC project largely 
grew out of the design ideas of David 
Patterson and Carlos Sequin. Patter- 
son's thoughts about RISC developed 
after he spent a leave of absence at 
DEC where he gained experience with 
the difficulties facing VLSI computer 
designers. He realized that to build a 


RISC CHIPS 


computer like a VAX in VLSI, he 
would have to include a writable con- 
trol store because of the near impos- 
sibility of perfecting the microproces- 
sors microcode. 

Patterson recognized that most of 
the current 16-bit microprocessors 
had essentially replicated the design 
complexity of the PDP-II. Instead of 
following the DEC approach he 
decided to put a point on the other 
end of the complexity curve. 

From the first architectural studies 
in the spring of 1980, Berkeley faculty 
and graduate students began work on 
the design of a microprocessor known 
as RISC I. RISC I, a simple 32-bit 
NMOS (negative-channel metal-oxide 


THE SOFTWARE SOLUTION 


he Berkeley RISC design isn't the 

only approach to building re- 
duced instruction set computers, Com- 
puter scientists at the Center for In- 
tegrated Systems (CIS) at Stanford 
University have designed MIPS to do 
in software much of what RISC does 
in hardware. 

Instead of taking up silicon area with 
a large bank of physical registers, MIPS 
attempts to keep operands in registers 
by using sophisticated compiler tech- 
nology. This strategy leads to a smaller 
chip and a faster register set than in the 
Berkeley RISC design. John Hennessy 
(a Stanford professor who is one of the 
leaders of the MIPS design team) notes 
that the Berkeley and Stanford strate- 
gies are not mutually exclusive, In fact, 
a number of similarities exist in the two 
chips, Both RISC and MIPS have what 
is called a load/store architecture; this 
means that only load and store opera- 
tions can access memory. Data can be 
operated on only when it is in a 
register. 

What sets MIPS apart is the focus on 
compiler issues. "We attempt to get 
zero idle time in the pipeline; says 
Hennessy. "In practice, we get within 
5 percent of that goal" 

The MIPS compiler technology con- 
sists of several parts, including the rel- 
atively straightforward issue of code 
generation and more complex tech- 
niques such as instruction scheduling, 
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branch scheduling, and instruction 
packing. A pipeline reorganizer that is 
part of the MIPS software system re- 
orders sequences of MIPS instructions, 
packs instructions, and handles the ef- 
fect of branch delays. 

At the heart of the MIPS architecture 
is a dense five-stage pipeline com- 
posed of instruction fetch (IF), instruc- 
tion decode (ID), operand decode 
(OD), operand store/execute (SX), and 
operand fetch (OF) components. MIPS 
allows packing of up to two instructions 
per 32-bit word; the combination of 
two operations per word and two 
cycles per instruction makes possible 
a peak rate of one operation per 
machine cycle. 

The argument in favor of doing in- 
struction reorganization in software in- 
stead of in hardware is that the perfor- 
mance price is paid for only once, at 
compilation time. 

And what's the performance bottom 
line? Hennessy says that MIPS outper- 
forms an 8-MHz Motorola 68000 by as 
much as a factor of five or six. What's 
next? Last May, work began on MIPS- 
X, a CMOS (complementary metal- 
oxide semiconductor) microprocessor 
projected to have 10-тірѕ perfor- 
mance, MIPS-X will have an on-chip in- 
struction cache, some support for 
multiprocessing, and possibly some 
sort of interprocessor communications 
facility. 


semiconductor) microprocessor, was 
fabricated and tested by the summer 
of 1982. Because of a design error, it 
did not meet performance expecta- 
tions. However, a second micropro- 
cessor, RISC 11, exceeded them. 

The initial design specification of 
the RISC project was based on the 
concept of a simple 32-bit architec- 
ture to both test the RISC hypothesis 
and allow the research group to 
shorten design time and reduce de- 
sign errors. Shortened design time is 
not insignificant. Patterson estimates 
that it can be cut to as little as two 
years from the five years currently 
typical of a major commercial micro- 
processor. 

The RISC architecture includes four 
important design constraints. The first 
is execution of one instruction per 
cycle; instructions are intended to be 
as simple and fast as microinstruc- 
tions on computers like the VAX. (The 
LOAD and STORE instructions are the 
only operations that violate this 
single-cycle constraint: they take two 
cycles, adding an index register and 
an immediate offset during the first 
cycle and then performing the mem- 
ory access during the next cycle, 
thereby allowing sufficient time for 
main-memory access.) Also, all in- 
structions are the same size; this 
generally simplifies implementation. 
Third, system memory is accessed 
only with LOAD and STORE instruc- 
tions; this also simplifies the system 
design and is well matched for a mi- 
croprocessor optimized for keeping 
operands in internal registers. Finally, 
the RISC design was done with the 
idea of supporting high-level lan- 
guages in mind. 

The resulting microprocessor is a 
register-oriented NMOS design that 
has just 31 operation codes (shown in 
table I) and supports 32-bit addresses 
and 8- 16-, and 32-bit data. This 
design leaves floating-point calcula- 
tions and instruction and memory 
caches to peripheral devices. The fin- 
ished RISC Il is a 41,000-transistor 
chip that is 25 percent smaller than 
RISC I, yet has 60 more registers and 
39 operation codes. However, both 

(continued) 
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designs were fabricated at 2 microns 
(4 microns drawn gate length). RISC 
I| was later resubmitted at smaller 
geometries of 1.5 microns. This ver- 
sion is reported to run at 330 nano- 
seconds per instruction with a 
12-MHz clock and 1.8:watts power 
dissipation. 

The RISC | microprocessor essen- 
tialy consists of a large general- 
purpose register bank, a shifter, an 
ALU (arithmetic and logic unit), a set 
of program counter (PC) registers, 
data l/O (input/output) latches, the 
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program status word (PSW) register, 
and the contro! section. The RISC | 
register bank has two independent 
buses (A and B) that are read-only 
and a bus C that is write-only. 

The register bank bus architecture 
was redesigned in RISC II. The modi- 
fication permits dual-port read ac- 
cesses with single-bus signal sensing: 
however, both buses are required for 
a write operation. Each cell is about 
2.5 times smaller than the three-bus 
RISC I register cell. 

By visually examining a RISC 


Table 1: Operating instructions for RISC I. Tables in this article are based on 
information from the Berkeley RISC project. 


Definition 

integer add 

add with carry 
integer subtract 
subtract with carry 
subtract with carry 
SUBCR subtract with carry 
AND logical AND 

OR logical OR 


Instruction 
ADD 
ADDC 
SUB 
SUBC 
SUBR 


Comments 

Rde-Rs + 52 

Һа Rs + 52 + carry 
Rd«-Rs – 52 
Rd+-Rs – S2 – carry 
Rd+-S2 – Rs 
Rd+-S2 - Rs - carry 
Rd«Rs & S2 
Rd+Rs | S2 


Operands 
Rs,S2,Rd 
Rs,S2,Rd 
Rs,S2,Rd 
Rs,S2,Rd 
Rs,S2,Rd 
Rs,S2,Rd 
Rs,S2,Rd 
Rs,S2,Rd 


XOR 
SLL 

SRL 
SRA 


logical EXCLUSIVE OR 
shift left 

shift right logical 

shift right arithmetic 


Rs,S2,Rd 
Rs,S2,Rd 
Rs,S2,Rd 
Rs,S2,Rd 


Rd+-Rs хог S2 

Rd«HRs shifted by S2 
Rd«Rs shifted by S2 
Rd+-Rs shifted by S2 


ЫШ load long 

load short unsigned 
load short signed 
load byte unsigned 
load byte signed 
store long 

store short 

store byte 
conditional jump 
conditional relative 
cal and change window 


call relative and change window 


return and change window 


CALLINT | disable interrupts 


RETINT enable interrupts 


LDHI load immediate high 
GTLPC 

GETPSW 
PUTPSW 


to restart delayed jump 
load status word 
set status word 
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(Rx)S2,Rd 
(Rx)S2,Rd 
(Rx)S2,Rd 
(Rx)S2,Rd 
(Rx)S2,Rd 
Rm,(Rx)S2 
Rm, (Rx)S2 
Rm,(Rx)S2 
COND,S2(Rx) 
CONDY 
Rd,S2(Rx) 


Rd- M[Rx + S2] 
Rd+-M[Rx + S2] 
Rd“ MIRx + S2] 
Ңа+—М[Нх + S2] 
На=М[Нх + S2] 
M[Rx + S2] - Rm 
M[Rx + S2]+-Rm 
M[Rx + S2] Ат 
pc«-Rx + S2 

pc« pc 4 Y 
Rd-*--pc, next 
pce Rx + S2, 
CWP+-CWP - 1 
Rd«- pc, next 
pcepc +Y, 
CWP«-CWP – 1 
pc«-Rm + S2, 
CWP«-CWP + 1 
Rd Rdlast pc; next 
CWP+-CWP - 1 
pc*- Rm + S2; next 
CWP<CWP + 1 
Rd«31132» -Y Rd 
<120>=—0 
Rd-last pc 
Rd+-PSW 
PSW<-Rm 


RdyY 


Rm,S2 


microprocessor, you can see that, 
while the control section generally 
covers 50 to 60 percent of the total 
chip area in a commercial micropro- 
cessor like the Motorola 68000 or the 
Zilog 28000, the control section 
covers only 6 to IO percent of the 
RISC I or II chip area. Remarkably, the 
RISC Il op-code decoder (equivalent 
to the microprogram memory in mi- 
crocodable CPUs) occupies only 0.5 
percent of the chip area, has only 7 
percent of the transistors, and re- 
quires less than 2 percent of the 
design and layout time needed by 
CISCs, 

The Berkeley RISC uses the area 
freed by the absence of a large in- 
struction set for a bank of 32-bit 
registers intended to minimize access 
of system memory, These registers are 
used in an innovative window-register 
scheme described below. The RISC 
philosophy also claims that it makes 
more sense to use silicon area to im- 
plement an instruction cache than the 
complex control circuitry necessary 
for a large microprogram ROM. How- 
ever, the instruction cache was dealt 
with as a separate device to keep the 
scale of the first experimental RISC 
chips small. 


RISC’s INSTRUCTION SET 
While initially it seems plausible that 
complex instruction sets offer better 
support for high-level languages, RISC 
advocates have conducted experi- 
ments indicating that simple instruc- 
tions are the most frequently ex- 
ecuted. This statistical evidence in 
favor of simple instructions, coupled 
with the facts that sequences of sim- 
ple instructions often run as fast or 
faster than corresponding complex in- 
structions and that microcoded con- 
trol can be slower than hard-wired 
control, makes it logical to consider 
supporting high-level languages by 
translating simple high-level language 
operations directly into machine in- 
structions and translating more com- 
plicated high-level functions into 
machine-language subroutines, 
Additional simplicity is gained by 
using only two addressing modes, in- 
(continued) 


How does a new, 
letter-quality, thermal 
transfer printer made 


by Canon sound? 
Very quiet. 


Canon a RBE 
ESET Res - 
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Canon 2-29 


Canon's advanced non-impact 
printing technology heralds yet 
another achievement—The F-60: a 
flexible, high-quality thermal transfer 
printer with Graphic Image capability: 

Its letter-quality printing is good 
enough to use with a word 
processor, yet quiet enough to be 
seen and not heard. The F-60 
operates at a dramatically low 45db, 
SO it's perfect for even the most 
noise-conscious office. 

Extreme flexibility gives access to 
three attractive printing modes. 
Printing speeds range from Graphic 
Image at a rapid &Ocps, through 
Draft and NearLetterQuality to 
Letter Quality at a smooth 20срѕ and 
an impressive high-resolution 36X24 
dot matrix. 

But its flexibility doesn't stop there. 
А simple system of interchangeable 
typestyle cartridges gives an in- 


credible choice of eight different fonts. 
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The F-60 is also highly versatile, 

It handles not only thermal paper 
and overhead projection film, but 
also plain paper in single sheets, rolls 
or fan folded. Its self loading 
mechanism automatically inserts 
and advances the paper It's even 
compatible with most leading 
personal computers. 

Plus it prints in a choice of four 
bold colors. 

And it does it very quietly and at 
a very competitive price. 

For upgraded performance, 
optional accessories include pin 
feed, tractors, roll paper holders and 
a serial interface card. 

The new F-60 thermal transfer 
printer from Canon. You have to 
admit it sounds very good. 


For more Information: 

Call 1-800-323-1717, Ext. 300. 

(In по! call 1-800-942-8881, Ext. 300.) 
Or write Canon U.S.A., Inc., 

Printer Division, Р.О. Box CN 11250, 
Trenton, N.J. 08650 


Canon Printer Division 
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RISC CHIPS 


dexed and PC-relative. More compli- 
cated addressing modes can be syn- 
thesized from these if desired. 

Most of the Berkeley RISC II's 39 in- 
structions are simple ALU and shift 
operations on registers. Instructions, 
data, addresses, and both RISC | and 
I| registers are 32 bits wide. A fixed 
width simplifies instruction fetching 
and sequencing. Additionally, the in- 
struction format is simple, with fields 
in fixed locations to speed instruction 
decoding. As a consequence, register 
access can take place at the same 
time as op-code decoding. 


PIPELINE 

Both RISC | and II have pipelined 
architectures. RISC I has a simple two- 
stage pipeline that overlaps the in- 
struction fetch and execution phases. 
RISC II introduces a third pipeline 
stage. In this version the process of 
writing to a destination register has 
been delayed until that stage. The ad- 
vantage of the fixed RISC instruction 
format is that register operands 
always appear in the same place in 
the 32-bit word. Therefore, register ac- 
cess can take place simultaneously 


SEQUENTIAL 


PIPELINED 


with op-code decoding, effectively 
shortening the pipeline (see figure 1). 

While pipelined architectures on 
commercial machines generally use 
complex schemes to avoid delays in- 
curred as a result of jump instructions, 
the RISC goal of simplicity has led to 
the choice of a "delayed branch" 
technique. Berkeley RISC redefines 
jumps so they do not take effect until 
after the following instructions. This 
insures that the RISC can always pre- 
fetch the next instruction while the 
current one is being executed. 

It is possible for a compiler to fur- 
ther optimize the branch by rearrang- 
ing instructions so the cycle after the 
delayed branch can be used more 
than 90 percent of the time. This 
avoids having to insert a NOP (no 
operation) instruction at this point. 


REGISTER WINDOWS 

Although the Berkeley researchers 
didn't focus on compiler technology 
to the same degree that the Stanford 
MIPS designers have, they developed 
a hardware design intended to keep 
operands in registers in order to 
significantly increase the speed of 


Figure 1: Sequential versus pipelined execution. Pipelined execution gives a peak 
performance of one instruction per step. The five steps here refer to the steps of 
instruction execution: instruction fetch (IF), instruction decode (1D), operand fetch (OF), 
operand execution (OE), and operand store (OS). 
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microprocessor operations. A block 
of CPU registers is the fastest storage 
option because it is on the same chip 
with the CPU and because address- 
ing is done with a shorter address 
than for cache or memory. 

The Berkeley solution is to have a 
number of sets of registers (referred 
to as windows) to insure that local 
variables and parameters are always 
immediately available in registers. This 
solution avoids the time-consuming 
process of saving the state of a bank 
of registers to slower system memory 
on every procedure call and then 
restoring the original parameters on 
every return. 

Thus, when a procedure call takes 
place in both the RISC | and II archi- 
tectures, the processor 15 automat- 
ically switched to a new set of reg- 
isters. To further optimize this archi- 
tectures performance, an overlapping 
window arrangement is employed 
(see figure 2). Because different win- 
dows overlap, operands are 
automatically passed, so it is not 
necessary for procedures to pass 
values between registers. 

The Berkeley register-window 
design has already achieved at least 
limited commercial acceptance. 
Pyramid Technology's 90x processor 
uses register-window design architec- 
ture. 

The window-based register design is 
vital to a RISC because procedure 
calls are time-consuming, and RISC 
designs create more procedure calls 
than CISCs do. This is because com- 
plex instructions are implemented as 
subroutines in RISC designs, rather 
than as single op codes as in CISCs. 

One potential problem faced by the 
register-window scheme is nesting of 
procedures. If the nesting depth is 
large enough, the RISC architecture 
handles the overflow condition by 
creating an additional stack in system 
memory. 

According to the Berkeley design- 
ers, the effectiveness of this idea 
depends on the relative frequency of 
register overflows and underflows. 
Two students did a study on the proj- 
ect indicating that with eight register 

(continued) 


What's more incredible 
about Canons 

color ink-jet printer? 
The quality... 

or the price? 


Take a look at the beautiful clarity of resolution on blacks and saves 


the.Canon* PJ-1080As color ink-jet you money, because when black 
printing. Then discover that Canon's is used up only the black cartridge 
color printer actually costs well need be replaced. 
under a thousand dollars. You'll be a [he ability to print high-fidelity 
hard-pressed to decide which is characters and images on 
more amazing. transparencies for overhead 
What makes the quality so projection. 
incredible? Features like: = Compatibility with most 
a The advanced drop-on-demand computers you can buy. 
printing system. Canon's patented And how much does all this cost? 
ink-jet technology gives a sharp Far less than a thousand dollars. 
640 dot-per-line scan mode, for So what's more incredible about 
dazzling high-resolution color and {һе PJ-1080A color ink-jet printer? 
exceptionally clean, crisp There's only one way you'll really be 
printouts. able to find out. 
a Whisper-quiet operation of less And that's to buy one and decide 
than 504В and an impressive for yourself. 
speed of 37 ср.5. > йй. 
* A choice of seven bold colors for Gall 1-800-323-1717 Ext. 300. 
bright, imaginative graphics. (In Illinois call 1-800-942-8881, Ext. ЗОО.) 
“А special dual-ink cartridge Printer Division, РО. Box С CN 11250, 
system that gives cleaner Trenton, N.J. 08638. 
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windows, overflow occurs in less than 
| percent of the calls (see reference 
3). This study, done early in the RISC 
project, involved the dynamic mea- 
surement of the number of arguments 
and local scalar variables for a given 
procedure and similar measurement 
of locality property of procedure- 
nesting-depth. The students mea- 
sured a C compiler, Pascal interpreter, 
UNIX troff typesetter, and six smaller 
nonnumeric programs written in C. 
In practice, not all the physical 
registers are visible to the machine- 
language programmer at any given 
time. Instead, one window designated 
"the current window" is available. 
Within each window aretwotypes of 
registers. Some registers belong only 
to a single window and are referred 


PHYSICAL REGISTERS 


PROCEDURE A 


LOW, /HIGHg 
LOCAL g 


LOW g / HIGH c 


| LOCAL c 
Ос 
a 


е 
| GLOBAL 


RISC CHIPS 


to as “locals” Other registers belong 
to two windows simultaneously arid 
are called "overlap registers" These 
registers are divided into high and low 
sets. The high registers contain 
parameters passed from "above" the 
current procedure while the low 
registers contain parameters that will 
be passed to procedures "below" the 
current procedure Finally, RISC I and 
Il have a set of registers called 
"global" that are always visible 
regardless of which window is current. 
A register window in the RISC Il 
design contains 6 overlapping regis- 
ters, 10 local registers, and 10 global 
registers. 

In the sample RISC register window 
in figure 3, registers 26 to 31 contain 
parameters that have been passed 


LOGICAL REGISTERS 


PROCEDURE B PROCEDURE C 


Figure 2: Three overlapped register windows in RISC I. 
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from the calling procedure. The local 
registers are 16 through 25. These are 
used for local scalar storage. Low 
registers 10 through 15 are used for 
parameters passed to the called pro- 
cedure. By changing only the pointer 
to the current window, it is possible 
to immediately pass parameters be- 
tween procedures. Registers O 
through 9 are always visible regard- 
less of which register window is 
current. 

Overflow and underflow conditions 
are handled by associated circuitry 
and with a trap to a software routine 
that adjusts the procedure stack in 
memory. 

The performance advantage of this 
design is impressive. Overlapped 

(continued) 
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Figure 3: RISC register windows. 


Now you dont have 

to sacrifice print 
quality for speed. 

The Canon Impact 
Matrix Series Printers. 


High speed and high quality in one 
functional, compact unit. That's 
what Canon's Impact Matrix 
Printers offer you. 

They print hard copy at a rapid 
160 characters per second. While in 
the double pass mode you get an 
impressive, high-density 23 X18 
dot matrix that gives near letter 
quality printing suitable for word 
processing. 

Canon's unique technology has 
also dramatically reduced 
bothersome clatter down to a 
muted noise level of less than 60dB. 

Even at high speed. 

And that, unlike many other 
impact matrix printers, makes them 
a pleasure to work with. 

Plus there's limitless flexibility 
with the optional down-loading 
function that lets you print 


© 1984 Canon US.A.. Inc. 


-whatever character fonts your host 


computer can create. As well as a 
choice of four different character 
styles (all printable on the same 
line) that you can enlarge or 
condense. 

The Impact Matrix Series 
Printers give you a convenient 
choice of special paper widths-the 
PW-1080A for 80-character 
column printout and the PW-1156A 
for 156-character column. 

Exceptional quality and high 
speed. 

The Canon? Impact Matrix 
Series Printers give you the best of 
both worlds. 


For more information: 

Call 1-800-323-1717, Ext. 300. 

(In Illinois call 1-800-942-8881, Ext. 300.) 
Or Write Canon U.S.A., Inc., 

Printer Division, P.O. Box CN 11250, 
Trenton, N.J. 08638. 
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DISKETTES 
* CONROY-LAPOINTE™ DISKETTES NEW! 
We guarantee these л Uo WARRANTY, with the Conroy- 


LaPointe name. З YEAR UM 
10ea, SS/SD, 35Track ook etc) $ 
100ea, SS/SD, 35 Track (Apple, etc. $ 149 
1000ea, SS/SD, 35 Track (Apple, $1245 
10ea, DS/DD, 40Track (IBM, H/P) $ 29 
100ea, DS/DO, 40 Track (IBM, H/P) $ 239 


1000 ea, 05/00, 40Track (IBM, H/P} $1 

10 ea, DS/DO, 40Track (IBMPC Preformatted)NEW $ 34 
100ea, DS/DD, 40Track (IBM-PC Pre-Jormatted)NEW $ 289 
1000 ea, DS/DO, 40 Track чр $2495 


LST 

PRCE PRICE 
AMDEK, 3” Diskettes, Pac-10 $ 60$ 49 
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ез 05/00 &11ВМН/Р,ас) $ 69$ 35 
MAXELL, 10еасћ, MDL, 55/00 $ 55$ 19 
ideach, MDZ 05/00 $ 75$ 26 

VERBATIM, 10 еасћ, М0515.01, 55/00 $ 49 $ 27 | а 

10еасһ, МО34 0500 $ М $ 32 |v 
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GENERIK™ DISKETTES t 

* 

* 

AS LOWAS $1 мона | |, 

* 

e - <; quality. EDEN * 

* 

4 

100 ta, 55,50, 35 Track $ 45$ 99 |* 
1000 ea, 55/50, 35 Frack $4130 $ 850 
100 a; 05/0, 87? pen $ 626 $ 119 
1000 ea, OS/D0, 48TP1 ABM, H $8200 $ 995 
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MONITOR 


АМОЕК, 300, 400, 500, 600, 700 NEW 


PRINCETON, RGB Hi Res, HX-12 


QUAORAM, Quadchrome 12" RGEColor 
adscreen 


ZENITH, 12" Green, ZVMI123 
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PRINTERS f&cessones 


DOT MATRIX: 


EPSON,LQ1500 200 & 67 CPS 
Parallel RE UE LQ1500 a 100 


ANCHOR, Signalman Mark Xil 
HAYES, IBM-PC Smartmodem 12008 
IBM-PC Smartcom 11 Soltware 
Micromodem lle w/Smaricom 
Micromodem 100 (S-100 bus) 
Sack Chronograph (85-232) 
Sack Sinartmodem 30085232 
Smartmodem 1200 (5:232 
IBM-PC to Modem Саше 
KENSINGTON, Modem 1200 МЕШ 
NOVATION, 103/2128martCat 
ACCESS 1-2-3 (12008 *Crasstalk XVI) 
Apple Cat ll 300 BAUD 
= Apple Cat, 1200 BAUD 
t 


J-Cat 
212 Auto Cat 
QUADRAM, 
Quadmodem, Internal ВМ МЕМ! $ 595 $ 425 
Quadmodem, Stand alone NEW!$ 695 $ 495 
SOFTWARE-SEE APPLE OR IBM UTILITY SOFTWARE SECTIONS 
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Apple Нан n ы Program 
*MANNESMANNSpirit, 80 col 80cps 
TALL 1601, 80cal, 16075 
JO Laat 160cps 
OKIDATA, 82A, BOcol., 120cps,para 
83A, 132 col, 120 cps, para. 
84, 136col, 200cps, para. 
92, 80col., 160cps, para. 
93, 136col., 160 cps, para 
2350P Pacemark 350cps,para 
24108 Pacemark, 350cps,para, 
Accessanes, Plug 'N Play, Tractors, Okigraph 
ORANGE MICRO. арр. for Apple 
PRACTICAL, Merobufí Ir Une 64K Para 
Мотой In-Line 64K Ser. 
AR Quadiet, Jet Color Printer 
AR MIC. AEn um 10X, а 


120cps 
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12" Green, #300G 

12” Amber, #300A 

12" Amber, #310A for ы PC 
13" Color |+, Com 

13" Color H, RGBHi Res S [BMA 

13", Color IV, RGB, 720Hx4 

DVM Ili Color Ilorlltto Apple I | ILF 


AMDEK, BE A eres m Para. & Ser. 
x*TIX 1014, 13cps Para. &Ser..Pin&f ric 3p. 
1114 same as 1014wih TA, 2 cot Р. 
reta TTX to Apple MC 


*JUKL 6100 133K Para, 3 рёћ 


PRINTER INTERFACES and 
IBM-PC Parallel Printer Cable 
Apple il I/F & Cable tor Epson or Gemini 
UADRAM, А expandable {н copy tp 512K, 
piazer, w/Copy, PP, SK, HMPBw/PS 
Microlazer, w Copy, PP, БК, MMPOA w;PS 
Microfazer, w/Copy, PP, 128K, w/PS 
Microfazer, Snap-on, 8K. РР, Epson w /PS 
Microfazer, Snap-on, 64K, PP, Epson w PS 
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RGB Hi Res, 58-12 
Amber, MAX-12 (ог Mono Board] 
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17" 968x512 
Quadchrome |, 14" RGB Color NEW 
Amberchrome, 12" Amber NEW 
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12" Amber, ZVM 124 
12"Color, M135 
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CASH CARRY COMPUTER STORES, INC. 
Over-the-counter sales only. Open Monday through Saturday, 10:00 to 600 
SAN FRANCISCO—NEW STORE! OPENING 10/84 520 

For тотто, сай (415) 561-9050 
POR D. OREGON—At Park 217, Tigard at intersection of 
Us Call 620-5595. 
SEATTLE, WASH.—3540 128th Ave. SE, a WA tas 


ide. SEor a 405 & 90 


In Loehmann's Plaza near Factoria 
and at SE 36th & Richards. Call 641-4 
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| LOW PRICES TO PROFESSIONALS WHO KNOW WHA T THE ү WANT AND K NOW HOW 70 USE IT! 


COMPUTER 
SYSIEMS 


= pen Ip Details — 


256K + 


360K 
Disk Drives 
by CDC 


80 Day 
Lmited Warranty 
By Us 


LOIMPAL. ronatie, 


256K, 2 360K Orsk Drives 


Ў SAN YO 5552 


256K, 2 320K Disk Drives $1499 


TelVideo 


256K, 2 360K Disk nee BO88Chip $2499 CALL 


yd 2150, 
256K, 2 320K Disk Drives, 
MS DOS 2.1, B088Chip, 2S/P $2799 CALL 


AND 
IBM-PC or XT DRIVES ACCESSORIES 
=“ Wi d 


PC-Backup, 16MB, Catndge Tape System $2195 Call 
PCSTOR 4IMB/I7MBÜck&BackupSysem $5995 Сай 


AMEK 


Amdisk V, # height, internal, 320/360K 
Amdisk |11, 3" Dual Floppies, 500K 


CALL 


for the 


$ 329 $ 249 
$ 493 $ 439 


DISK DRIVES 
320K /350K 


Call For Larger 
Quantity Prices 


185 Fut HEIGHT 


165 нлғнаснт 
30Day Limited Warranty by Factory Authorized Distributor 


CDC, ¥% Hi Dual Drive Installation Kit $ 30$ 16 
MAYNARD, Floppy Cont. (w/ParaPot) $ 300 $ 239 


QUADRAM Quaddisk Internal Hard Disks w Controller 
БМВ Removable МЕМ $2295 $1695 
БМВ Fixed NEW $1995 $1495 
12MB Fixed NEW $2250 $1650 
27MB Fixed NEW $2895 $2195 
72MB Fixed NEW $6500 $4795 


10 MEG [XTJ DISK KITS 


Convert voor PC bo 10 and to be XT compabdie mth 
ine of fe d атт ІНТЕ HARD DISK MS. к 
Gr ares io wih DOS 20/21 Com. 


be M n DOS manual 
is he nat. пое 10 Megabyte Hard Desk, Coniraler 


retia lOmegHardDsk&1/F NEW $ 869 
Kamermon 


Labs 
Megaflght 100, 10 mbyte Hard Disk Kit 


MAYNARD 


10megHard Disk Kit, WS1 Sandstar 
Controller will accept 3 Sandstar modules $1395 $1150 


NEW $ 869 


Ж MEANS A BEST BUY 


Г 


| FREE GIFT 


Use of our order forms qualifies you for a free 


git with yourorder. Getonour mailinglist МАМЕ 
| now n ауе tom. and our new سا‎ 5и 
and sales specials annquncemen f 
customers are already on сиг Ast. ADDRESS 
| QUR AD 
Us В11 COUPON CITY 


AMDE 


SUPPLY CENTER for IBM-PC or XT 


MAl4-in-] MultipleBoard.Color 
Graphics &Mono, Para Port. $ 499 


BUSINESS & 


APPLIED SOFT. TECH., Yersatorm 

ARKTRONICS, Jane w Mouse 

ASHTON-TATE, Fnday 
Framework prial July /Aug) 
ФВазе IH [vail July ‘Aug 

+ dBase ll, peg, РС-005 & 129) 

dBase 11 to Ill upgrade 
(Base 11 User's Gunde пок, 
E assu 3 DB Primer 


$ 
коч kneinsinck $ 75 
* BRODERS D, Bank Street Writer $ 80 
ВРІ, Gen’) Acctg ARAP or FR. each $535 
BUSINESS SOLUTIONS, lack 2 NEW $ 495 
CDEX, Training for ... (Large Inventory) $ 
CHANG LABS, Micro Plan 4 
ж CONTINENT AL, Utrafile 

Tax Advantage 

Home Accountant Plus 

FCM (Filing, Cataloging, Mailing) 

Property Management 
DOW JONES, Market Analyzer 

Market Manager 
Market Microscope 
FOX & GELLER, 
Quecacode, dGraph, Grafox or Oz, each $ 295 
аши id or rCP/MBE, each} $ 99 
HARVARD, Harvard Praed Manager NEW $ 395 
HAYDEN, By Pie Writer $ 200 
Pie Speller or Sargonilieach $ 50 
HOWARDSOFT, 

Tax Preparer, 1984—or 1983year $ 295 
HUMAN EDGE, or Sies ea $ 250 
IUS, Easy Writer II System $ 350 

EasySpeller Ii 

Business System: GL+AR+AP 

САКАР, ОЕ or INV, each 


GraFORTH (animated 3D graphics) 
KNOWARE, Knoware (reg gaphics) NEW $ 95 
LIFETREE, Volkswriter 1.2 $ 19 
Volkswriter Deluxe 
* LOTUS, 1-2-3 


$ 295 
NEW $635 


) $ 15 
NG VIDEOTEXT, Thinktank MEW $ 195 
MICROPRO, Wor dStar € CAL $ 495 
WordStar Professional, 4Pak SPECIAL $ 695 
CorrectStar™ (requires 192K) NEW $ 195 
raria $ 250 


* 


$ 195 
SPECAL $ 345 
SPE 


is CAL $ 495 
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$ 399 x Maynard, XI 10meg Hard Disk &)/F WS] 5125 $1150 


ды ComboPlus Products ROSOFT фе System Card 256K $ 65 $ 450 
Чар SAK SPCC SW $395 $365 e MIC "T Booster with Mouse нєн $ 45 $us 
SixPakPlus, 64H, t $39 

Sapa Us 250K S/P SAN $85 $495| MOUSES PC Mouse w/software $295 $195 
io ее ا‎ s 13 MAGNUM PC MasterCard'*, 1,536K, Multifunction 
1/0 Plus Il. S/P/CC $215 $150| S/P/G/CC wiih SofRAM™ software which provides printer 
1/0 Plus Il, S/P/CC/G $265 $185| spooler, КАМ disk & many other functions $4995 $3950 
1/OPlusll, 25/P/CC/G $315 $215 PLANTRONICS 
the d V IE 007 ptt SS Color Board & Colormagc, 16color, w/Para $559 $ 395 
"Pci ; Color Board & Draftsman, l6color,w/Para $ 5595 $ 395 
PCNet, Circuit Board, PCO01 $495 PARADISE. Muliisplay Card MEW 15% $ 435 
с SuperVision, 132col,mono.beard $799 $399 ul Uspiay 
CS GraphicsAdapter farSupervision $250 $ 99 

Chalkboard cien ad ee et $100 $ 731, Quadiink NEWEST VERSION $ 680 $ 480 
* EconoRAM™ 256K RAMCardw/Fastrak "RAM disk | — Quadboard, по RAM, expand to 384K $295 $ 215 
Comx emulator and spooler software. $495 $ 325 | Quadboard 64K expandto 384KS/P/CC $395 $ 265 

ві Da: Quadboard 256K expandit 3B4KS/PAC $675 $ 525 

CURTIS Оо н ове a 3 30 |» Quadboard, 384K SPCC $75 $ 625 

Vertical CPU "System Stand” $ 25 $ 19 Quadboard II, no RAM, expand to 256 $295 $ 215 

Quadboard Il, aged to 256K,25°0C $ 395 $ 265 

ec ET RETI Ie 42 $595 $ 395 
Ip 

HAUPPAGE WEREA-ISU MEE E 2e 

(HC 8087 Mace fate i cM p: : 155 Quad 512 + 512K plus serial port $895 $ 625 

Color Card w/para $245 $169) Quadcolorl, board, 16colors $295 $ 215 

HERCULES Сас wo i4 * Upgrade Quadcolor | to Il kit $275 $ 199 

: 4 КВ5150 Sid [^ t ai pe eH Quadvue, board, Mono/S/P/CC Cal 

Key Tronic ' ad. жне + Quadchrome, 12^ RGB Color Monitor $795 $ 495 

Мын are Se SE dchrome Il, 14" RGB Color NEW $650 $ 450 

KB5151jrkeyboard NEW $255 $199 ro = =з nth неи 5650 $ 165 

Hoala Кл $10 $ 89| (513278 NEW $1195 Сай 

Programmer's Guide $ 15 $ 14 Quadnet VI NEW Call 

MAYNARD Маст саам $ 9 $ 73 dua NEW Cal 
Memory Card no RAM $ 199 $169| Quadnetix 

DSTAR № y Card 256K $495 $395 $695 $ 545 

SAN Har | Tecmar < IS MATE БАК, S/P/CC $339 $ 275 

SERIES er ай аш Ist MATE.256K, S/P/CC $589 $ 399 
Para Por Popule — | : 39 : 3 Captain, 64K S/P/CC $424 $ 324 
Serial Port Module {SPM} $ 95 $ 79 Captam3BAKS/PAC $ 795 $ 595 
Qock Cal. Module (ССМ) $ 55 $ 48 Wave, 256K(shotboard) $ 499 $ 369 
Game Adapter Module (GPM) 5 29 $ аз Еа BasunS/P/CC a bad) $ 195 $ 145 
Memory Module “O'K (MMO) $122 $ 99 Accelerator? | 8K) $ 995 | 
MemoryModule 256K (MM256) $422 $357|TG PRODUCTS, Joystick $ 45$ 30 
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Word with Mouse 
MONOGRAM, Dollars & Sense 
MULTIMATE, Multimate 
NW ANALYTICAL, Statpak 
OPEN SYS, GLARAP PRINV or Peach 
* PSU CUNA (Book & Buuness, 
& Math Programs on DS/00 Desks] 
Some Common Basic Prog ams(70ea.) 
Practical Basic Programs (40 each) 
PEACHTREE, Peach Pak (GLAREAP] 
Peach Text 5000 
* PERFECT, Perfect Witer™ 
Writer & Speller, 2 Pak 
Perfect Filer " or PerfectCalc,each 
Perfect Writer, Speller, Filer, Calc (4) 
SOFTWARE PUBLISHING, PFSF de 
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SORCIM, SuperCalc 2 
SuperCalc 3 
SSI/SATELLITE. Vio dPertect 

Person al 


STONEWARE, Advanced D.B. Master 
SUMMA, Trader's Forecast 
Trader's Data Mafiager — NEW $200 
Traders Accountant МЕМ $ 350 
Complete Ѕузіет HEW $ 700 
T/MAKER T/Maker lil $275 
THDUGHTWARE, Mat. Senes 
VISICORP, VisiCalc 4 
Ful Line In Stock 


EE & SEM 


By 
TH 


à NT, 
* um RAM 


DAD Se wy $100 $ 59 


Circle 95 for IBM Peripherals™Eircie 96 for Apple. Circle 97 for all others. 


NO SALES TAX 


© 1984 by Conioy-LaPolnta; ine 
All Rights Reserved 


9 Each, 4164, 200 ns 
90 Day Warranty by us 


ж ComXEconoRAM'" 256K BOARD 
$325. Two or more. 
xComX EconoRAM'" 384K BOARD 


$375 


With Fastrak'" RAM Disk Emulator and Spooler Software 
Fully Compatible, 1 Year Limited Warranty by ComX 
Works on DOS 1.1, 2.0or 2.1 
Prices and availability subject to change. Call. 


as 


йа 


DIGITAL RESEARCH, 
Concurrent CP /M-86™ / windows 
CP /M-86"" (PC/XT) 
CBASIC 86™ (CP/MBg 
CBASICCompdes (CP/M-B6or PCDOS,ea) 


525568 
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FUNK SOFTWARE, Sideways NEW 
HAYES, eni 1 (Da a Com.) 
а INSOFT, Gr Сан mme 30 вар) 
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LIFEBOAT, Lattice 
MICROSTUF, Crosstalk ХМ bar" 
MICROSOFT, mere yee 
Business BASIC 
Pascal Compiler 
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FORTRAN Compiler 
COBOL Compiler 
NORTON, Utilities 2.0, 14 programs 
» Prokey 
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ARI, Centipede, Pac Man or Donkey,each $ 35 
RA Sim., Temple ої Apshai $ 
* ARMONK, Executive Sute $ 
BLUE CHIP, Millionaire or Tycoon,each $ 
BPI SYSTEMS, Personal Accounting 
* BRODERBUND, Apple Panic Colo) 
Lode Runner or Serpentine, each 
CBS, Chas. Goren Learn Bridge МЕМ $ 
COMPREHEN., РС Tutor(1.1 or 2.0.ea) $ 
CONTINENT AL, Нота Accountant Plus $ 1 
DAVIDSON, The Speed Reader II a 
Word Attack!or Mathblaster,each $ 
HAYDEN, Sargon Ill (chess) $ 50 
INFOCOM, Deadline or Suspended, each $ 
Zork | or Zork il or Zork Ill, each $ 
INSOFT, Музіліх Wordtrix or Quotrix each $ 
MICROSOFT, Flight Simulator II 
MONOGRAM, Dollars & Sense 
ORIGIN, Uttima Ill 
PBL CORP., Persona! Investor 
SCARBOROUGH, MasterType 
SPINNAKER, Snooper Troops (1 or 2] 
Story Machine or Face Maker 
STRATEGIC, The Warp Factor 
SUBLOGIC. Night Mission Pinball 


zi TOLL FREE 
(800) 347-1289 


OREGON ONLY 
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register windows give the Berkeley 
RISC design a typical call time of 2 
microseconds versus the 20 microsec- 
onds typical of a call on the 
VAX-11/780 (see reference 4). Addi- 
tionally, register windows reduce the 
total accesses to system memory by 
a factor of two. 

It is interesting that one of the 
criticisms of the Berkeley RISC project 
has been that RISC performance ac- 
tually comes from the register- 
oriented basis of the RISC design 
rather than the RISC architecture 
itself. The Berkeley group has 
responded by agreeing that a signifi- 
cant portion of the speed is due to 
the overlapped register window. 
However, the group notes that critics 
have ignored a key point in the 
design—that a drop in the control 
logic area due to the reduced set of 
instructions (from 50 percent to 6 per- 
cent) created space for the expand- 
ed number of registers in the first 
place. 


DESIGN TOOLS 

In many ways, the tools created to 
design the Berkeley RISC micropro- 
cessors are as significant as the new 
design philosophy inherent in RISC. 
These tools have enabled a small 
group of faculty and graduate 
students, using the Mead-Conway 
VLSI NMOS design rules and with ac- 
cess to corporate silicon foundries 
over the ARPAnet, to construct work- 
ing microprocessors that rival com- 
mercial designs in performance. Many 
of these tools are now available in the 
public domain, making VLSI design 
projects more readily accessible than 
most people realize. The Berkeley 
RISC project's decision to choose а 


RISC CHIPS 


simple and regular design has also led 
to shortened design cycles and chips 
that function in first silicon. 

The principal design tool available 
to the RISC project was a color 
graphical layout editor called Caesar, 
created by Berkeley professor John 
Ousterhout. Caesar runs on DEC VAX 
computers under the Berkeley 4.1 ver- 
sion of UNIX and is widely in use in 
university and corporate research 
centers. Caesar is not an intelligent 
system. It does not understand design 
rules, electrical properties, or connec- 
tivity. It functions primarily as a 
geometry editor that lets the designer 
create pictures of VLSI circuits and 
then integrate them into more com- 
plex circuits. 

A variety of tools (designed by a 
group that Ousterhout led) were used 
to check the layout after it was 
created, including Drc, a program that 
checks for layout errors; SPICE, a low- 
level circuit-simulation language; and 
Crystal, a high-level timing verifier that 
analyzes the performance of VLSI 
circuits. 

Future design work at Berkeley will 
be done with an advanced layout 
editor called Magic that Ousterhout's 
group is now designing. This tool will 
permit intelligent operations such as 
automatic routing of connections be- 
tween different devices and "plow- 
ing,’ or altering a portion of a design 
while maintaining layout rules and 
connectivity. 


RISC PERFORMANCE 

The bottom line on RISC architecture 
is actual performance, and this is dif- 
ficult to ascertain because the 
Berkeley RISCs have not yet been in- 
tegrated into complete microcom- 


Table 2: Execution time of four microprocessors on four programs. 


Machine 


Speed 


Average 
RISC | 
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Language 


Time .(milliseconds) 


search sieve puzzle 


puter systems. However, preliminary 
studies and projected benchmarks in- 
dicate that RISC designs yield perfor- 
mance benefits as well as cost/perfor- 
mance benefits. 

While the operating speed of RISC 
| was originally expected to be 7.5 
MHz, its actual speed was much 
slower: only 1.5 MHz. The Berkeley 
RISC designers attributed this to their 
inexperience as VLSI designers; they 
concentrated principally on logical 
correctness rather than circuit speed. 
Subsequent tests indicated that the 
design errors would have limited the 
performance of RISC I to 4 MHz and 
that problems with the implementa- 
tion of only a few instructions were 
limiting actual performance. 

A RISC I test board was assembled, 
including memory, I/O, and memory 
management. Comparative perfor- 
mance tests measuring the first ver- 
sion of RISC against commercial 
systems (see table 2) indicate that it 
can run a series of programs a little 
faster than a series of micropro- 
cessors can. 

RISC Ii results have been much 
more promising. Because of added 
experience and the use of more so- 
phisticated design tools, RISC II ran 
much closer to original predictions. 
The predicted cycle time execution of 
a register-to-register instruction had 
been 480 nanoseconds (8-MHz clock). 
Actual RISC II performance was 500 
nanoseconds per instruction. The 
RISC Il submitted with smaller 
geometries runs at 330 nanoseconds 
per instruction (12-MHz clock). 

According to Patterson, "Bench- 
mark simulations show that even at 
500 nanoseconds, RISC Il runs integer 
C programs faster than an 8-MHz 
iAPX 286, 10-MHz NS 16032, 12-MHz 
68000, or 18-MHz HP 9000." (See 
reference 5.) 

C-compiler benchmarks on both the 
RISC II (simulated) and the VAX- 
11/780 have determined that the RISC 
il compiles faster (see table 3). 

To date, the results of all the RISC 
experiments have been positive. Dur- 
ing the next few years, RISC architec- 
ture should have an opportunity to 

(continued) 


II CAME FREE 
ITH YOUR COMPUTER. 


If you've got a computer, you've got a 
problem. Because every computer comes 
equipped with something you didn't bargain 
for—static. 


Static is the major cause of computer 
malfunctions, downtime and lost produc- 
tivity. And sooner or later a static problem 
could result in costly repair charges. 


But you can eliminate your problem and 
improve your productivity with Staticide$. 
So effective, just one application to floors, 
furniture, walls and equipment keeps the 
entire workstation area static-free for up to 
six months. 


Staticide is the number one topical anti- 
static formula on the market. And still the 
most effective! Don't accept substitutes. 


And when it comes to eliminating static 
and cleaning CRT screens, new Staticide® 
Wipes™ is the answer. These handy towel- 


Circle 5 on inquiry card. 


ettes are non streaking and will not harm تن‎ - 
sensitive electronic components. 


Try Staticide and Staticide Wipes. After 
all, you may not have been charged for that 
something extra that came with your com- 
puter... but it may very well charge you. 


پا 
اا و 


L] i pe 
om Tas grise ren 


by ACL Incorporated 


1960 E. Devon Avenue 
Department 101 

Elk Grove Village, IL 60007 
(312) 981-9212 Ext. 101 


M Масы 09 cni 
кысты 


а s 1 
М. 
ча. 
га E : 
=“ 1—4 d 


NOVEMBER 1984 + BYTE 205 


RISC CHIPS 


Table 3: UNIX C compile-time benchmarks. 


Compiled Program 


size on VAX 

name (lines) (secs) 

Id.c 1587 

sortc 873 

puzzlec 118 

таа] 2578 50.5 
prove itself in the commercial 
marketplace. 
SOAR 


Another criticism leveled at RISC 
architecture is that it is appropriate 
only for certain high-level languages. 
RISC І and II and Stanford MIPS have 
shown that RISC does provide 
superior performance in C and Pascal. 
In order to test the applicability of 
RISC to other language environments, 
the Berkeley RISC project has begun 
work on microprocessors tailored for 
those environments. 

SOAR is a 35,000-transistor 32-bit 
NMOS microprocessor designed to 
execute the Smalltalk-80 language at 
performance levels comparable to a 
Xerox Dorado, a powerful, single-user 
ECL (emitter coupled logic) minicom- 
puter that sells for more than 
$100,000. 


Available from stock 


VAX-11/780 C Compiler 


on RISC on VAX 
8MHz 12MHz (secs) 
35.2 
20.0 
7.3 
37.8 25.0 13 20 625 


The SOAR design was scheduled for 
fabrication in September of 1984 and 
projected performance micro-bench- 
marks range from 41 percent to 580 
percent of the Dorados performance. 


CONCLUSION 
RISC design principles fit well with the 
"small is beautiful" philosophy of the 
personal computer industry. In fact, 
RISC design at Berkeley and Stanford 
proves that successful VLSI micropro- 
cessor design work can be done on 
a shoestring, without the resources of 
the semiconductor industry. 
According to the Berkeley RISC 
designers (see reference 6): 


The bottom line of the RISC I effort 
is that students as part of the graduate 
curriculum designed and evaluated an 
architecture, learned Mead/Conway 
design, built new CAD tools, and 
tested their design. The end product. 


ULTRA-RES" GRAPHICS 


RISC C Compiler 


VAX 

on RISC RISC 
8MHz 12MHz 8 12 
224 14.8 16 24 
132 8.7 15 ёз 
48 3.2 15 23 
40.4 26.7 15 23 


a 44,500-transistor integrated circuit, 
has one minor design error, worked on 
the first good silicon, and runs pro- 
grams faster than commercial 
microprocessors. i 
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ULTRA-RES, 
a family of graphic controllers for IBM- PC / XT and S-100 systems 
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Advanced feature display controllers for IBM-PC / XT and compatible systems. Features 
include NEC7220, programmable resolution to 1024X1024. slave controllers. transparent 
mode allows monochrome adapter and ULTRA-RES on same monitor. DMA compatible. light 
pen. externally powerable. Monitor protection circuits. Video outputs are TTL direct drive or 
analog. Software drivers. 
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ULTRA-RES Trademark CSD Inc. 


C.S.D. Incorporated IBM- PC Trademark IBM 


P.O. Box 253 SUDBURY, MA 01776 


(617) 443-2750 Prices from $995 
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The new VISUAL 102 gives full DEC VT102" performance and more features at a much 
lower price. Plus, when you need it, a Graphics Option card turns the VISUAL 102 into 
a 768 x 293 resolution graphics terminal emulating the Tektronix'4010/4014. Just insert 
the card and immediately you have high resolution graphics compatible with a variety 
of available software packages. ыт 

VISUAL 102. The low cost, DEC VT102 compatible TA A Y 
terminal that lets you graph now or graph later. = | 

The UL listed VISUAL 102 exceeds FCC Class A Visual Technology Incorporated E 

; МА 01876 


requirements and U.S. Government standards for X-ray Soe mein LES ее Lgs Moe 


emissions. | 
Circe 416 én inquiry card. 


__ See for yourset © 


"Make Way for маусы Please" bility and customer support. your spreadsheet program. Please 
An advanced, easy-to-use data management | Now these same standards have | will even look up a name and com- 
system forthe IBM*PC and compatible. | been applied toa new data pany for you, your Hayes Smart- 
| management system that is ро- | modem* will dial the phone number, 
| ing to instantly change the way you | and YO TEC to 


Want to get your paperwork out of 
do business! is same sales database, 


a clumsy file cabinet and onto your 


PC's saeen, where you can manage Say you're looking for aneffident | you might also want to define special 
it better? Frustrated with data base way to maintain fields for a custom 
software that's either too limited or | sales data. Please | "Make it snappy, Please!” | Output Plan. 

too difficult to use? Hayes offers you leads you every step Need a report fast? You and With a defined 

a simple word of kindness. ofthe way іп creat- | Please can put together a Quick | field for "COM- 


ing a sales database List in a matter of seconds. MISSIONS DUE 
that might include Please can automat- 
names, addresses, dates and figures. | ically compute each salesman's com- 
These categories are called “fields” in | missions, and print them out in a 
database lingo, and they're the very | report of your own desi 

heart of your database structure. and more, just for saying "Please" 


Please™ A powerful, yet easy-to-use, 
system for organizing and managing 
your information. Please is flexible 
enough to store any data you enter, 
and it'll return data to you in exactly 
the forin you need. Please does 


more Want last month's total in a par- And if you ever change your mind 
Itdoes | “The menu, Please?" || ticular region? Press afew keysand — | and want to change the structure of 
it all Menus list all your options || #8 бшш, А few more keystrokes your database, please feel free. Step- 
faster | and tell you exactly which || and you'll know whos moving prod- | by-step instructions show Wm how. 
And it's keys to press for every uct, and what's your biggest seller. You have this same flexibility with 
sure to Please feature. Please will supply you withlabels | any database you and Please design. 
please! | for a mailing to selected customers. It | You сап store up to 16 million records: 
That's to be expected. As the can send customer information to and 200 custom Output Plans for each 


telecomputing leader. Hayes built its your word processor for a promotional | database! More than you're likely 
reputation on quality design, relia- etter. And it can receive data from ever to require. But isn't it nice 


{Dependent on key field length drid key field value. Please is'derademask of Hayes kcncomputer Products Їп с. *Smartmoder 390. Smartmodem 1200 and Smartmodem 12008 are tfademarks of Hayes Microcomputer Produces. Ina. 


"Put it here, Please" 


Design a special screen 
format to position data 
in a particular place. 


storage 
power 
is there? 


Just in case you ever need it? 

Now you might think that a data 
PD LA that does all 
this must be difficult to use. Right? 
Rest assured. Please works hard so 
you don't have to. An easy-to-follow 
sample disk shows you everything 
you need to know to 
стеаїе your first data- 
base. Three Please 
menus show you 
which keys to press 
to access every fea- 
ture. And whenever you need it, 
Please provides on-sareen HELP 
messages, tailored to a specific task. 
So you needn't waste time reading 
through a list of unrelated instructions 
on your screen. Or stop what youre 
doing to consult a manual. In no time 
at all, and with no assistance at all, 
you'll be a Please database prol 


"Merge these, Please’ 
Combine data from one 
database into another, with- 
out changing your original. 


demonstration of 
templates). You'll wonder how you 
ever managed information without it! 


Everything about Please is designed 
to save you time and effort. So what 
could make data management even 
easier? Please Application Templates, 
d bius : 

To help you get up-and-running 
immediately we've developed a 
series of practical, pre-designed 
templates. You'll appreciate their 
well-thought-out structure, and “fill- 
in-the-blank" ease. Choose several 
for business and personal use. 
Including Mailing 
List, Membership, 
Appointments, 
Household 
Records, Contacts, 
Applicants, 


Employee Files, Inventory, Payroll, 


ger, Invoices, Cash Flow and 
Stocks. And look for several new 


templates. before you can say 


"More, please" 
See your dealer night away fora 
Please (and its 


IBM is a registered trademark.of International Business Machines Corp. ©1984 Hayes Microcomputer Products. lnc 


“My free Tem- 
plate, Please?” 
Whichtemplate 
would you like? 
Mail in your 
Please Product 


Registration Card, Ц 


and Hayes will 
send it to you, я 
absolutely free! | 
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Hayes Microcomputer Products, Inc. 
5923 Peachtree Industrial Blvd. 
Norcross, Georgia 30002 404/441-1617 
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The new Epson’ JX-80 7-colorprinter — | 


Say more faster With greater clarity 
and comprehension. And witha lot 
more impact; Say it in color. 

Join the color revolution. 

The revolutionary JX-80 gives you 
seven vivid colors to breathe life 
into charts and give soul to text. 

But that's just for starters. 

The yet exclusive SelecType 
control panel makes choosing and 
mixing any of nine popular type- 
faces (the JX-80 prints 144 different 
faces in all) as easy as pushing a few 


buttons on the printer. 

Color it hot. 

The JX-80 prints graphics or text in 
black and white at speeds of up to 
160 characters per second exactly 
like our legendary FX-80" dot ma- 
trix printer. So, like all Epson print- 
ers, it's supported by virtually all 
software and personal computers. 
Switch to color, however, and the 
JX-80 is supported by all popular 
color software such as Lotus® 
Symphony.™ 


And of course the px80.is backed 
by the one-year Number One Wario 
ranty, and priced right. < 2Ҹ 

See your nearby Epson dealer Get 
the full story in black and white. 

And yellow and cyan and ma- 
genta and violet and green and 
orange... 


Number опе, And built like it, 


EPSON 


EPSON AMERICA, INC. 


2780 Lomita Boulevard * Torrance, CA 90505 * Call (800) 421-5426 for the Epson dealer in your area. In California call (213) 539-9140. 
Epson is а registered trademark, and [X-80 and FX-80 are trademarks of Epson America, Inc. Lotus and Symphony are trademarks of Lotus Development Corporation. 


NEW CHIPS 


GALLIUM 
ARSENIDE 


CHIPS 


BY PHILLIP ROBINSON 


A high-speed 1С material 


VIRTUALLY ALL microelectronics 
chips are based on silicon. Ever since 
silicon trounced germanium in the 
transistor market, silicon has beenthe 
only practical material for devices 
ranging from SSI (small-scale integra- 
tion) to VLSI (very-large-scale integra- 
tion). 

However, silicon has a new rival— 
gallium arsenide (GaAs). GaAs has the 
physical properties to be a material 
that's faster and requires less power 
than silicon. While it has been the 
preferred material for a few devices, 
such as microwave transistors and 
LEDs (light-emitting diodes), it wasn't 
until the 1980s that GaAs became a 
practical foundation for ICs (inte- 
grated circuits). A recent series of 
events moved GaAs technology into 
the commercial sphere. 

First, the United States military 
decided that signal processing and 
complex design computation re- 
quired a leap in processing speed that 
silicon ICs would be hard-pressed to 
provide. When the engineers looked 
at GaAs and realized that it not only 
provided higher speed than silicon 
but also vastly improved radiation 


«— Circle 158 on inquiry card. 


gets ready to go 


resistance, higher operating temper- 
atures, and lower power dissipation, 
they knew they had to have it. 

The second factor that turned the 
spotlight on GaAs was the telecom- 
munications market's desire for 
higher-frequency devices. If GaAs was 
used for simple discrete devices, why 
couldn't complete circuits be fabri- 
cated upon it? The DBS (direct broad- 
cast satellite) dreams of entrepreneurs 
played a role here. Using silicon 
amplifiers, a home owner would need 
a huge antenna (larger than a house 
roof, by some estimates) to receive 
television signals directly from a 
satellite. GaAs IC amplifiers, on the 
other hand, hold out the promise of 
an antenna only a meter or so wide. 

Also, the telecommunications firms 
knew fiber optics would be invading 
more of their fieftdom. GaAs has been 
the major LED material for many 
years and has been the substance of 
choice for integrated semiconductor 
lasers. The idea of an integrated 
Phillip Robinson is a senior technical editor 
at BYTE. He can be contacted at 1000 
Elwell Court, Palo Alto, CA 94303. 


repeater—laser, amplifier, and digital 
processing circuitry all on the same 
chip—occurred to quite a few de- 
signers. Such a construction would be 
vital to a fiber-optics network: every 
link between fibers could use such a 
repeater. 

The final impetus for GaAs came 
from the world of commercial super- 
computers. GaAs offered chips that 
would be five to seven times faster 
than the best silicon devices while 
consuming equal or less power. 
Supercomputer manufacturers were 
all keeping an eye on the improve- 
ments in GaAs technology. And just 
when some of those firms made plans 
to include GaAs in a future system, 
the other shoe dropped. 

That shoe was the Josephson junc- 
tion. A superconducting device, the 
Josephson junction switches in pico- 
seconds (ps) and uses a minute 
amount of power. Unfortunately, 
Josephson junctions operate only at 
supercold temperatures (only a few 
degrees above absolute zero). That 
made them very difficult to manufac- 
ture. IBM was the largest Josephson 

(continued) 
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investigator, and Big Blue had open- 
ly predicted that supercomputers 
would be built with these devices. 
Then, in late 1983, IBM announced it 
was canceling its Josephson project. 
Interest in GaAs exploded. 


PHYSICS AND PROCESSING 

OF GAAS 

Silicon has dominated IC manufacture 
because it yields good performance 
devices and is easily refined and pro- 
cessed. An important example of that 
processing simplicity is the use of 
silicon dioxide for insulation. Many 
places on a chip require an insulating 
layer between or within devices. Sili- 
con dioxide, an excellent insulator, 
grows on hot silicon without requir- 
ing intricate chemical processing. 
GaAs doesn't provide any simple in- 
sulating process and must rely on 
complicated depositions for insula- 
tion. 


GALLIUM ARSENIDE 


But GaAs lab work in the past 
decade has made GaAs processing 
practical, if not as simple as silicon 
processing. In fact, the same equip- 
ment that IC manufacturers use for 
silicon needs only slight modification 
to be used for GaAs. And now that 
GaAs is practical, designers dont have 
to live with silicon's disadvantages. 

The first major disadvantage of 
silicon, in comparison to GaAs, is its 
speed. Silicon microprocessors ac- 
complish their simplest tasks in micro- 
seconds. That corresponds to an 
operating frequency of as much as 10 
or 20 megahertz (MHz). If faster, 
though less space-efficient, technolo- 
gies are used to manufacture the tran- 
sistors on the chip—such as bipolar 
bit-slice chips—silicon can go as fast 
as 100 MHz with the simplest actions 
taking nanoseconds (ns). 

This isn't fast enough for all applica- 
tions. Solutions that require huge 


VS 


Available for the IBM PC, XT, AT, [BM compatibles, and the Wang, T.I., HP 150 


numbers of calculations (the most 
famous example is weather forecast- 
ing) cannot be accomplished with cur- 
rent computers because those com- 
puters just aren't fast enough. Also, 
some real-time computing problems, 
such as controlling complicated 
machines, require answers in such a 
hurry that silicon chips are hard- 
pressed to do the job. But because of 
its "energy-band" structure, GaAs is 
nearly ideal for ICs: electrons in it are 
very "light" and can move very quick- 
ly. This is true of many of the com- 
pounds known as Ш-/ materials (so 
called because of the position in the 
periodic table of the compounds 
components). GaAs is the best known 
of the Ш-У semiconductors. Others, 
such as indium phosphide and indium 
antimonide, also hold great promise 
as foundations for microelectronic 
devices. 

(continued) 


We know you've been looking — 
through our Windows...but do you? 


If you've seen the recent CXI ads, then we know you've 
been peeking through our windows. Or, you may become 
aware of the power of our Window Machine™ through 
products from 3-COM, Simon and Schuster, Revlon 
Corporation, Structured Systems, or one of many others. 


Now, we can give you the same kind of powerful 


When you build a house you don't need to make 
the windows yourself . . . Now, the same is true when 
you're writing code. 


The Window 
Machine" 


Б" 5. tool they've been using for just $59.95. 
i A 


X. WINDOWS WITH A NOTION VIEW 
= 1-800-227-3800 EXT 986 

E. - These are coder's windo . designed to be built 
کر‎ of into the programs you are writing. They can overlap, 
P" y move anywhere on the screen, grow, shrink, vanish, 
4s = or blink. They can be bordered in anything from a 
^ simple line to flashing asterisks . . . or even no border at all. 
. And you can have up to 225 of them at a time! Color or 


and Tandy 2000.: 
OUR VIEW: | 
You choose the language... we've got the interface.* 


Amber Systems, Inc. 
1171 S. Saratoga-Sunnyvale Road 
San Jose, CA 95129 


Шш шш шн паш шы пш шш пын кн пыз кып кш кп тш ша 
The Window Machine™ $59.95 For dealer 
Shipping and handling included** inquiries . . . call | 


monochrome . . . of course! , *LANGUAGE INTERFACE: our 800 number. | 
O Lattice C 0 Realia Cobol O Microsoft Basic Compiler 
WHAT DOES V$1 STAND FOR? d O Microsoft Fortran О РІЛ O Microsoft Pascal | 
Virtual Screen Interface. : © Turbo Pascal (full-featured true windowing) ] 
Virtual Screen Interface? Behind each ™ а —— وي و و‎ e —á( 1 
window, there’s a much bigger picture. liie —  —————— —À—— E — — — 
VSI defines virtual screens rather than just А таи i 
windows. The window itself shows whatever У j ж " и І 
: { Е : ^N | ^ ity ate et LID Code ———— ——— — 
poran ا‎ dun VL ` O check O Money Order C) VISA O MasterCard O American Express f 
Each screen can be up to to 128 x 255 (columns X For VISA and MasterCard. f Card * i | 
р orders call toll free: Amber Systems, Inc. 1171 S. Saratoga-Sunnyvale Road San Jose, СА 95192 
YOWS, Or rows x columns). And there are more than : i ü 


itn ; * "California residents: tax included, Orders outside the 
100 screen primitives at your command. 1-800-227-3800 ext. 986 ы please add $5 for shipping and handling. 
ШШ ШЕШ ПШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ЖЕШ КШ 


212 BYTE * NOVEMBER 1984 Circle 16 on inquiry сага, 


Learn Lotus, Multiplan 
or VisiCalc from 
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Now you can learn to 
use a difficult but powerful 
business tool quickly 
and easily—thanks to a 
series of new training aids 
from one of the world's 
major accounting firms. 

Arthur Young & Company's 
Education Services Group announces 
their definitive training courses for 
VisiCalc9Multiplan? and Lotus 1-2-3" 

After extensive development, the 
Arthur Young Courses are self- 
contained products you can use 
individually or with small groups 
with no trained instructor necessary. 
You proceed at the time and speed 
you choose. 

Based on the latest training tech- 
niques, the packages include a set of 
video cassettes, a reference guide 
and student diskette, each designed 
with clarity in mind. 

By using video training, the Arthur 
Young method becomes a streamlined 
course that's far easier and more 
effective than a mere book or disk- 
ette alone. 

Comprehensive and thorough, the 
Arthur Young Courses provide the 
very basics for beginners, including 
hardware. If you have some spread- 
sheet experience, this is an excellent 
way to learn the advanced features 
of your software, especially 1-2-3. 

Arthur Young's approach means 
that when you're finished, you're 
functional, a difficult achievement 
with quick-survey or overview 
courses. 

Orderthe Arthur Young Self- 
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Teaching Course for your spread- 
sheet program now. Multiple-use 
licenses and special group training 
seminars are also available. Check 
the appropriate box in the coupon 
below. 

With Arthur Young training behind 
you, you'll be helped to realize the 
power and productivity of your 
spreadsheet software. Return the 


someone who 
knows a thin 
or two about 
spreadsheets. 


coupon today, or to save time, call: 


1-800-543-3450. 


In Mass. call: (617) 647-9365. 
In Canada call: (416) 864-1225 
collect. 


A ARTHUR YOUNG 


A MEMBER OF ARTHUR YOUNG INTERNATIONAL 


Fill out this coupon today and take command of your spreadsheet. 


C] Yes, I want Arthur Young's Interactive Video and 
Computer Based Training Program for my spreadsheet. 
I understand that if I am not completely satisfied, I may 
return my order within 15 days of receipt fora full 
refund. Please send the following: 


QTY. ITEM 


_ Lotus 1-2-3 Self- Teaching Course @ $399 
— — Multiplan Self- Teaching Course @ $349 
— VisiCalc Self- Teaching Course $299 
_ — Additional Reference Guides 

and Diskettes @ $75 per set 


NOTE: Any 5orders of complete courses or 5 
of the guides/diskettes earn a 1096 discount. 


SUBTOTAL $ 
Conn. residents add 7.5% salestax. TAX $ 
Mass. residentsadd5% salestax. TOTAL $. 


Computer Model 
Operating System Disk Ty Pe 
VCR type: О VHS OBETAI OBETAI 
Û ¥” U-matic(add $150) 
Û Purchase Order enclosed. 
C) Check enclosed: $ 


PRICE 


d cl x 
— 


— 


$__ 


C)VISA О MasterCard O Ат. Express ÛU Diners Club 
Card $ 

Expiration Date 

Name 

THe Dept. 

Company 
Address 
City/State/Zip 

Telephone Û jJ 


Û Please send me, without any obligation, more 
detailed information about the: 

D Lotus 1-2-3 Self- Teaching Course 

D Multiplan Self- Teaching Course 

O VisiCalc Self-Teaching Course 

O Multiple- Use License for companies 

Û Education License for colleges and business schools 

D Arthur Young Training Seminars 


To save time, call: 1-800-543-3450, (in Mass.: (617) 647-9365; in Canada: (416) 864- 1225 collect), 
Or mail coupon to: Arthur Young & Company, P.O. Box 646, Belmont, MA 02178. 4C 


An effective interaction of video, 
diskette and reference 

manual from one of the world's 
major accounting firms. 


In essence, the effective mass of the 
GaAs electron is only 7 percent of 
what it is in silicon. That means GaAs 
can be up to five times faster than the 
fastest silicon chip. GaAs electron 
mobility ranges from 1.4 x 107 to 5 
x 107 centimeters per second (cm/s) 
while silicon electron mobility is ap- 
proximately 6 x 10° cm/s. In the end, 
silicon devices struggle to run at 200 
MHz, while GaAs just gets going at 2 
gigahertz (GHz). 

Another major advantage of GaAs 
is that, when properly manufactured, 
it is a better insulator than silicon, 
which helps isolate devices on the 
chip from each other and reduces 
parasitic capacitance. (Parasitic 
capacitance limits how close trans- 
istors can be to one another; a large 
amount of parasitic capacitance slows 
the chip down.) 

Gallium arsenide is also very radia- 
tion-hard, and so it is good for mili- 
tary and space applications. It can 
withstand 10? to 108 rads; silicon takes 
only 10? to 104 rads. GaAs also has a 
wide working-temperature range 
(from —200 to +200 degrees Celsius) 
because of its wider energy band gap. 
Special processing techniques can be 
used to make GaAs chips that run as 
hot as 300 or 400 degrees Celsius. 

Standard microprocessors, such as 
the 8088 used in the IBM Personal 
Computer, are built out of silicon 
NMOS (negative-channel metal-oxide 
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semiconductor) transistors. The fast- 
est silicon chips use ECL (emitter- 
coupled logic), a bipolar technology 
that consumes a lot of energy and is 
more expensive than NMOS. The heat 
generated by ECL chips becomes a 
major problem in computer design, 
requiring extensive cooling appara- 
tuses and packaging innovations. 
Silicon CMOS (complementary metal- 
oxide semiconductor) became popu- 
lar during the 1980s and offers much 
lower power dissipation than ECL. 
CMOS has been traditionally known 
as a "slow" technology, but when the 
devices are made very small and run 
at higher power, they can run faster. 
Still, CMOS uses about 5 times more 
voltage and 25 times more dynamic 
power than GaAs. Figure 1 compares 
the delay and power dissipation of 
several types of semiconductors. 
Just as in silicon, there are quite a 
few ways to make a transistor on a 
GaAs wafer. The three most common 
GaAs devices are D-MESFE'TS (deple- 
tion-metal semiconductor field-effect 
transistors}, E-MESFETS (enhance- 
ment-MESFETS), and HEM?Ts (high 
electron-mobility transistors). GaAs 
wont grow a regular planar-oxide, so 
standard MOSFETS (metal-oxide-semi- 
conductor FETS) cannot be built on it. 
Currently, the most mature tech- 
nology is the D-MESFET. E-MESFE'TS 
and HEMTS are not yet ready for com- 
mercial markets. D-MESFETs have a 


Silicon 
ECL 
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POWER DISSIPATION (MICROWATTS/GATE) 


Figure 1: A comparison of the delay and power dissipation 


of several semiconductor types. 
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depletion region (depleted of elec- 
trons) and are normally on. Positive 
bias voltage on the gate reduces the 
size of the depletion region; negative 
gate voltages extend it. The negative 
voltage may increase to the point 


. Where the channel is pinched off. E- 


MESFETS are doped to cut offthe de- 
pletion region with no bias voltage: 
thus, they are normally off. That 
means they use less power than D- 
MESFETS. Positive bias voltage on the 
gate increases the size of the channel. 
D-MESFETS require two power sup- 
plies while E-MESFETS require only 
one. 

If they consume less power than D- 
MESFETs and need only a single 
power supply, why aren't E-MESFETS 
used? For one thing, they draw ex- 
cessive gate current if gate voltage is 
above 0.7 volt, so the pinch-off volt- 
age must be controlled very exactly. 
Also, surface depletion regions that 
appear between the gate, source, and 
drain lower the efficiency of the tran- 
sistor. The gate area can be recessed, 
but that complicates manufacturing. 

НЕМ15 perform better than E- 
MESFETS, particularly at low temper- 
atures. HEMTS are superlattice hetero- 
junctions—multiple, extremely thin 
layers of GaAs and GaAlAs (gallium 
aluminum arsenide, a solid solution of 
the three elements). The foundation 
of the device is an undoped GaAs 
channel with a GaAlAs doped layer 
between channel and gate. Electron 
mobility in the channel is higher 
because there are no dopant ions to 
scatter current carriers. HEM'TS turn 
on very quickly because they reach 
full transconductance with a gate-logic 
voltage only slightly above the thresh- 
old voltage. HEMTs, however, are 
more difficult to fabricate than 
MESFET, and the required pro- 
cesses—such as MBE (molecular 
beam epitaxy)—don't adapt easily to 
mass production. 


THE SUPERCOMPUTER CHASE 

It is no secret that supercomputer 

makers are depending on GaAs for 

some of their future speed improve- 

ments. Cray Research, the premier 
(continued) 
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Now, brilliant, high resolution color 
comes standard with the new Tele- 
Video" Color Personal Computer. At a 
price that's about the same as the IBM” 
monochrome system. 


In fact, to match TeleVideoS color on 
ап IBM PC, you'd have to add a 
color monitor, plus a color and graph- 
ics adaptor board. And unlike IBM, 
the TeleColor PC has memory that’s 
dedicated to the color screen. So you 
get a faster, flickerless image that’s 
easier on your eyes. 


Whats more, the TeleColor PC also 
comes with the popular PC"-DOS 
compatible operating system and three 


The best hardware for the best software. 


essential business software programs— 
word processing, spread sheet and data 
base management. 


It also has standard features that make 
it easier to use than an IBM PC. Like 

a tiltable monitor and a keyboard 
that's exceptionally comfortable to use. 


And, of course, the TeleColor PC runs 
the same popular software as the 
IBM PC. 


Contact the TeleVideo dealer nearest 

you for a demonstration of the color PC 
with a black and white price. Call 800- 
538-8725 (in California, 408-745-7760). 


Standard Features 


» Word processing, spread sheet 
and data base software 

* Color and graphics display 

» 12 inch tilt color screen 

» 256 Kbyte RAM 

› Two 360 Kbyte slim-line floppy 
disk drives 


› RS-232C serial port 

> Parallel printer port 

> Composite video port 

> Internal expansion bus slot 

> GW BASIC" programming language 
> Self-running demonstration diskette 
> PC-DOS compatible 


Personal Computers 
| TeleVideo Systems, Inc. 


Northwest (408) 745-7760 Southwest (714) 476-0244 Southcentral (214) 258-6776 Midwest (312) 397-5400 


Southeast (404) 447-1231 


Mid-Atlantic (703) 556-7764 Northeast (617) 890-3282 


East (516) 496-4777 Rocky Mountain (408) 745-7760 


IBM is a registered trademark of International Business Machines. GW BASIC is a registered trademark of MicroSoft Corporation. PC-DOS is a trademark of International Business Machines. 
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supercomputer maker, plans to use 
GaAs for the central processing unit 
in a future computer. Fujitsu is also 
planning to use GaAs. Fujitsu, NEC, 
Hitachi, and Mitsubishi are making 
GaAs chips for the Japanese Ministry 
of International Trade and Industry 
supercomputer project. 

Fujitsu has announced it will use 
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GaAs in its own supercomputers, and, 
because Fujtsu owns a portion of 
Amdahl, the chips may turn up in Am- 
dahl systems, too. 

Fujitsu has developed two HEMT 
GaAs chips. HEMT structures must be 
cooled to 77 degrees Kelvin for best 
results, not as cold as Josephson junc- 
tions. At such temperatures, and with 
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colors. 

* А palette of 2.1 million colors. 

e Frame Grabber/Digitizer to capture 
TV, VCR or Video Camera pictures. 

e Quality three dimensional texture 
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* Built in Icon/Menu software, 

e Completely Mouse/ Trackball driven 
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terns, and Rotations. 


[| * mr 2 duci T" P ic 3 
— i - سے‎ F 8 | == aa | 


216 BYTE * NOVEMBER 1984 


* A complete stand alone system. 

* A 19" enhanced color monitor. 

* 780K Graphics Memory. 

e 512 x 480 pixel display with 24 bits 
per pixel. 

• RS232C port allows access to all 
system functions and memory. 

e NTSC composite video and NTSC 
RGB siqnal. 

* 1 year warranty on graphics genera- 
tor and 90 day warranty on 
enhanced monitor. 

» Special introductory 30 day satis- 
faction guarantee. 

e ONLY $3,495 complete’. 
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a small (0.4 volt) logic swing, HEMT 
gate arrays should switch in 30 ps and 
use only about 150 microwatts. HEMT 
chips with 1-тісгоп gates and running 
at room temperature are about 25 
percent faster than MESFET chips. 
Fujitsu foresees an HEMT computer 
running with a 2-ns clock. Today's 
supercomputers have clocks that run 
at approximately 10 ns. Still, HEMT 
chips are in the labs only and are hard 
to fabricate. The thin layers, made by 
MBE, are difficult to control and slow 
to build. 

In February of 1983, Fuiitsu an- 
nounced an experimental HEMT IK- 
bit SRAM (static random-access read/ 
write memory), and then in February 
of 1984 it announced an experimental 


| | 4K-bit SRAM. The former is one of the 


fastest HEMT chips announced, with 
0.9-ns access time at —196 degrees 
Celsius. The latter has been tested at 
3-ns access time—twice the speed of 
comparable silicon chips. Typical IK- 
bit silicon ECL SRAM access times are 
15, 20, or 24 ns. The newest commer- 
cially available 4K-bit ECL SRAMs 
have about the same access times. 

The 4K-bit GaAs SRAM also uses 
only 700 milliwatts. That is only one- 
third the power needed by a com- 
parable silicon chip. In some cases 
the peripheral circuitry on these chips 
uses 85 percent of the power even 
though it takes up only 15 percent of 
the total device count. 

The Fujitsu chips have all been de- 
scribed in conferences and journals. 
They are not available for purchase. 
The only GaAs chips Fujitsu sells are 
its GaAs FE'Ts. 

Cray indicates it will be using some 
GaAs in a supercomputer: however, it 
has published very little on this sub- 
ject. As is true of many of the super- 
computer designs, GaAs chips won't 
make up all or even a majority of the 
system. Instead, these expensive 
jewels will be used where they can 
give an economically justifiable boost 
to performance—namely, in the cen- 
tral processor as ALU (arithmetic and 
logic unit) chips, cache and microcode 
memories, clock components, and the 
like. 


(continued) 
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Cray is building a GaAs research 
and development facility and is invest- 
ing nearly $100 million in the next 
three years to build the Cray-3 super- 
computer (which industry observers 
expect wil use eight GaAs pro- 
cessors). Cray is even making its own 
GaAs chips to lessen its dependence 
on Japanese suppliers. 


MILITARY APPLICATIONS 
Military applications demand many of 
the physical advantages of GaAs. The 
speed is vital for everything from 
complex weather forecasting to real- 
time signal processing. The radiation 
resistance is crucial for satellites and 
for hardening electronic equipment 
against the threat of an electro- 
magnetic pulse from a nuclear blast. 
The ability of GaAs to run at much 
higher temperatures than silicon is 
useful for many of the extreme en- 
vironments military equipment must 
perform in. 

For those reasons, the United States 
Department of Defense (DOD) has 


GALLIUM ARSENIDE 


long been interested in GaAs and has 
contracted with firms such as Rock- 
well to develop GaAs chips. DARPA, 
the Department of Advanced Re- 
search Projects Agency, is also pursu- 
ing GaAs work for applications such 
as long-term space missions. 

The military wants to use GaAs in 
satellites. "Just about all surveillance 
satellites gather tremendous amounts 
of data" explains Richard Reynolds, 
the deputy director of the Defense 
Science Office, "but the sensors are 
so good that there's no way to relay 
all the data to Earth. We'd like to have 
on-board selection of what's relevant.” 
A very fast, radiation-resistant, low- 
power (able to work from solar cells) 
satellite computer would be just what 
the DOD doctor ordered. Raytheon is 
the prime contractor for the proto- 
type of such a computer, expected in 
1987. Rockwell and Honeywell are 
making production lines for GaAs 
digital circuits and will deliver logic 
and memory chips. McDonnell and 
Texas Instruments are working on new 


SAFETY CONCERNS 


he tag "arsenide" in GaAs worries 

quite a few people who know that 
arsenic is dangerous. It is important to 
remember that once GaAs chips are 
packaged, they are no more dangerous 
than any other chips. 

However, processing GaAs wafers— 
forming the circuits on them—involves 
toxic gases, solvents, high tempera- 
tures and voltages, radio-frequency 
fields, acids, and just about every 
dangerous condition found in the field 
of materials science. But those same 
conditions are found in the processing 
of silicon wafers. While the semicon- 
ductor industry may be comparative- 
ly "clean" when seen from the outside, 
it can be anything but clean for those 
who work on the processing line. Сот- 
panies need to carefully isolate workers 
from fumes, splashes, and particulates. 
At this stage, GaAs and silicon work 
pose the same fundamental dangers. 
(In fact, silicon processing sometimes 
involves arsine gases.) 

In the first step of making a GaAs 
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chip—growing, cutting, and polishing 
the GaAs wafer—solid arsenic, called 
the charge, is used. This stage of chip 
preparation is the most dangerous. 

The people at Harris Microwave 
Semiconductor, one of the companies 
that grows its own crystals, take efforts 
to keep things as safe as possible. Their 
position, as they explained it to me, is 
that the need for safety applies main- 
ly to the growing and processing of the 
crystals. Once the gallium and arsenic 
are locked into a crystal, processed, 
and sealed in a hermetic package, they 
are completely nontoxic. But in the 
growing process, keeping in mind that 
arsenic is a carcinogen, the people 
making the charges must be protected. 
Proper clothing and a clean process- 
ing environment help insulate workers 
from the materials. In addition, the 
arsenic is stored in jars in inert gas. 
Tests of both the area and the workers’ 
blood help monitor toxic elements. Ac- 
cording to Harris, no dangerous levels 
have been detected. 


circuit designs. Both Rockwell and 
Honeywell are working on 64K-bit 
RAMs that will have access times of 
lO to 15 ns. 

According to Allen Firstenberg, of 
Rockwell's Microelectronics Research 
and Development Center, Rockwell 
has been active in GaAs for quite a 
few years. The low-power, radiation- 
hard GaAs RAM LSI and VLSI chips 
that Rockwell is developing are ex- 
emplified by a I K-bit SRAM that uses 
only 100 milliwatts to achieve a 6-ns 
access time. Operating the same chip 
at higher power can yield access 
times approaching | ns. 

Rockwell is also working on optronic 
GaAs chips: it has used ion implanta- 
tion to make the FETS and multilayer 
epitaxy to make the GaAs-GaAlAs 
structure for integrating semiconduc- 
tor lasers onto a chip. Rockwell ap- 
parently believes it can get 500 to 
[000 gates on a chip within the next 
two or three years. 

At the 1984 International Solid- 
State Circuits Conference, Rockwell 
representatives described a 4.5-GHz 
frequency-divider chip that used 
GaAs/GaAlAs heterojunction bipolar 
transistors (НВЛ5) іп an ECL circuit 
configuration. This is a very high- 
speed configuration that has higher 
current drive capability. higher trans- 
conductance, and lower sensitivity to 
process parameters than simple GaAs 
FETS. 

Rockwell grows its own 3-inch-dia- 
meter, low dislocation density GaAs 
crystals using the LEC (liquid encap- 
sulated Czochralski) technique. Each 
crystal provides between 75 and 150 
wafers, and each wafer can yield 880 
256-bit SRAMs. 


Do IT YOURSELF 
According to Al Patz, general mana- 
ger of ‘Tektronix Gallium Arsenide In- 
tegrated ‘Technologies, “Our involve- 
ment in gallium arsenide began in 
1978, from our people trying to guess 
what the future needs of our cus- 
tomers would be^ Looking for high- 
speed parts to improve their own in- 
strumentation performance, the 
Tektronix designers decided to use 
(continued) 
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GaAs. Ву 1985, GaAs chips will be 
part of many of the company’s instru- 
ments. Tektronix, however, has de- 
cided to use its knowledge to also 
build circuits for others because, Patz 
said, "We recognized we had a tech- 
nology with applications beyond our 
product line” 

Tektronix's current chips are only 
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medium-scale integration (around 100 
to 500 gates). Patz sees GaAs as 
"about seven years behind silicon in 
terms of the level of integration, which 
means that GaAs LSI devices are still 
a year or more away from produc- 
tion.” Tektronix is working on an LSI 
process that will use combined en- 
hancement and depletion-mode cir- 
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cuits to keep dissipation to 2 50 micro- 
watts per gate. Those chips will run at 
twice the rate of ECL while using only 
one-tenth to one-fifteenth the power. 

Tektronix is making depletion-mode 
MESFETS with l-micron gates, gate 
delays of 65 ps, and power dissipation 
of 15 milliwatts per gate. The com- 
pany's line and processes arent 
limited to digital chips; Tektronix also 
makes GaAs analog chips with tran- 
sistors that run at 12 GHz. 


OTHER GAAS PRODUCERS 
Harris Microwave Semiconductor was 
the first to bring GaAs digital ICs to 
the commercial market. In February of 
this year, Harris introduced its first 
two GaAs chips: a shift register and 
a binary counter. Harris says both of 
these chips can operate five times 
faster than the fastest silicon equiva- 
lent and are completely ECL compat- 
ible. 

Bruce Hoffman, Harris's manager of 
product marketing, admits that GaAs 
is "not cheap" In fact, the shift register 
and the binary counter now cost $393 
apiece in quantities of 100. ECL chips, 
which are gallium arsenides main 
competition, cost far less. For in- 
stance, an off-the-shelf ECL binary 
counter costs approximately $6 in the 
same quantities (100 pieces) as the 
Harris GaAs HMD-11016-1 binary 
counter. But it muddles along at a 
mere 150 MHz, or an even slower 125 
MHz when the temperature reaches 
-85 degrees Celsius. Harriss GaAs 
binary counter cruises at 2.0 GHz. So, 
although the Harris binary counter 
costs more than 60 times as much as 
an ECL binary counter, it runs more 
than 13 times faster. While the price 
is sure to come down for GaAs, the 
chip is even now worth the price if 
speed is critical and beyond the capa- 
bility of ECL. 

Similarly, a standard ECL universal 
shift register costs about $7 and runs 
at 250 MHz; the Harris GaAs HMD- 
11141-1 equivalent costs $393 and 
runs at 1.4 GHz. 

Harris says that testing these new 
high-speed ICs is not as easy as test- 
ing simple silicon TTL ICs. It disputes, 

(continued) 
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FORTRAN rev 3.2, 214-page manual and five sample programs. 
Requires 48K RAM. 
Û A full-screen video display text editor rev. 3.1 designed specifi- О See review in January 1983 MICROCOMPUTING. 
cally to create COBOL, PASCAL and FORTRAN programs. О You get a diskette rev. 6.1, 131-page manual andten useful 
O See the review in May 1983 Microcomputing. sample programs. 
This is a limited time offer, so order yours today! Please send me: Software Packages 
О COBOL O FORTRAN L[JEDIT O PASCAL OU BASIC ОРИ 
Send my orderfor. ^1 1 1 à packages @ $39.95 each Total. 1. 
ELE V еа INC. COBOL Applications Package @ $9.95 each Total 
SINCE 1977 San Francisco, CA 94122 Phone (415) 753-0186 California deliveries add 6% or 6.5% sales tax 
The CP/M Operating System, an 8080, 8085 or 2-80 microprocessor, and 32K Outside North America, add $6.00 per package for 
RAM are required, unless stated otherwise above. shipping. (Postage paid within North America.) 
Diskette format: Checks must be in U.S. Dollars and drawn on a U.S. Bank. 
О 8" SSSD (Standard CP/M IBM 3740) О Check enclosed О COD if COD add $4.00 эзы 
5%” Diskette for: Г] MasterCard O VISA TOTAL 
О Apple CP/M D North Star Double Density 
O DEC VT 180 О North Star Single Density .  |——————X———— E — 1 
О DEC Rainbow О Osborne Single Density 
ÛJ] Epson QX-10 L] Sanyo 1000, 1050 Signature 
Г] Heath Hard Sector (Z-89j О Superbrain DD DOS 
Г] Heath Soft Sector (2-90, Z-100) 3.X (512 byte sec) 2: Name 
Û IBM-PC (Requires 2-80, CP/M-80 card) (0 Televideo St 
2 prd арра пега (МСА) O TRS-80 Model | Base reet 
e rim, alli 0 mapper City/SUZi 
O NEC PC 8001 [ Xerox 820 Single Density نخ‎ 
Р 4 и СРАМ із a registered trademark of Digital Research, Inc. Microsoft is a regimeted irademark of Microsol 
Satisfaction is guaranteed—or your money back. If for any reason Сор, TRS-BD i$ a registered trademark of Tangy Corp. Apple I is a trademark ol Appia Computer, inc 
you're not completely satisfied, just return the package —in good Kayntois a айанын ol Nen-Unpar Sys. Haalh/Zunrihis a trademark of Heath IBM вага егез 
condition with the sealed diskette unopened—within 30 days and D re ied پا‎ animae rang A emi DA. meer ride e ie Gist 
we'll refund your money. puing, Inc. © 1984 Els Computing, Inc. 
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however, that the testing problem is 
unique. Testing can be done, Harris 
says, with other digital circuits that are 
that fast. In fact. testing GaAs digital 
ICs may mean building GaAs ICs into 
the test instruments. 

Other GaAs products planned at 
Harris are SSI logic elements such as 
D flip-flops, divide-by-two prescalers, 
five-input NAND/AND gates, five-input 
NOR/OR gates, exclusive NOR/OR 
gates, differential amplifiers, and 
variable-modulus dividers. Harris says 
all of these parts will run at 3 to 4 GHz 
and will be available by the end of this 
year. In addition, the firm is working 
on cell arrays and on GaAs FETS. 

Gigabit Logic, a Rockwell spin-off 
started in 1982, makes only GaAs ICs. 
The firm offers a series of 12 chips 
and an evaluation board to simplify 
the task of designing with the chips. 

According to Tony Livingston, mar- 
keting vice-president of Gigabit, 


The biggest news 
in printers since 
Herr Gutenberg, 

and a lot less 
expensive. 


Sumi 


Sumicom Inc., 17862 E; T/tIf 
Tustin, CA 92680 
© 1964 Sumicom Inc. 
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"There is a learning curve on parts 
complexity that builds with time and 
the maturity of the technology. We 
could physically make at least 16K-bit 
SRAMs, but we dont have the yield 
experience to do it economically.” Liv- 
ingston adds, "Well be pushing up the 
level of integration very rapidly, but 
we are purposefully starting out with 
things that are easy”. 

“Everything were making is l- 
micron design rule" according to 
Richard Eden, Gigabit’s vice-president 
of research and development. Gigabit 
sees GaAs as "a tool to a system 
designer for high performance" just as 
CMOS is used for low power and 
bipolar for speed. Having GaAs digital 
chips on the commercial market lets 
people "use it where it makes the 
most sense" Furthermore, Gigabit 
says that all of its parts are ECL com- 
patible and can also be easily inter- 
faced to TTL and CMOS. 


At $495 it's the least expensive 
letter-quality printer ever, with 
features youd expect to cost 
hundreds more. 


The 1120 is as fast as any letter- 


quality printer under $900, and 
faster than most: 18 characters 
per second, Its universally stan- 


dard, with Qume printwheels and 


ribbons and an 8-hit parallel 
Centronics interface; it works 
with IBM, Apple, Commodore 
and many other PCs. 


Introducing the Sumicom 1120. 


Gigabit's 12 products fall into three 
categories: diode arrays and FET ar- 
rays, high-speed counter/prescalers, 
and logic devices. 

The dual-gate and single-gate FETS 
and diodes are useful in analog work 
and in testing the characteristics of 
the fundamental components of GaAs 
technology. The four high-speed 
counter/prescalers are useful in clocks 
and high-frequency systems running 
up to 9 "GHZ. 

The four logic devices include a 
quad three-input NOR chip. a dual 
high-speed comparator, a dual-pre- 
cision D flip-flop, and a dual fan-out 
buffer. The NOR gate has a mere 
7 5-ps/gate delay in the die form. That 
is 10 times faster than ECL at the 
same power. It would run even faster 
and use less power if it didn't have to 
drive a 50-ohm line. Most of the 
power is used in the buffering. The 

(continued) 


The 1120 is quiet (only 60 
dBA), features proportional spac- 
ing and takes paper up to 13 
inches wide, Options include 
serial interface, forms tractor and 
cut sheet feeder. The depend- 
ability is standard: a 120-day 
warranty, a month longer than 
other manufacturers. 

For fast delivery, call 
800/556-1234, ext. 167 (California 
800/441-23-15, ext. 167). Letter 
quality, and many other qualities, 
all for $495; give us a call. 


Circle 382 on inquiry card. 


Lot F axe 


jg 18 rough. 140 terrain 


L Р b i 


1 “ = Р Li 
Р z F LIES I z a і at ay J- 5 i р Р 2 = ur ы ^ a 3 
- P N^ -i MC re А > в pi T a i = ; , d z 
Fo = y E Гы ш. ЖР " Ы Er. в = i F Е = 2 Ге . a "ч E Jm J 1 " 
= - | Жы тата jk Е ыы 1 1 i E a FL * ЖЫ т г Е. 3 . * 
ж VU p" " 1 T» 5 ы At 5 * di ^ à à |. а 
E = L 
[ - ». {A ' F a ' ^ z 3 ч i 
a " b ' т” d = a ig 
т = à - 1 7T i 


sg т * T 
"og + 

+ а +. 

тп B 


While some disks lose their way in the torrid zone of Дере heat, 
Maxell guarantees safe passage. 


A lifetime warranty. And manufac- Maxell’s the disk that many drive manu- 
turing standards that make it almost facturers trust to put new equipment 
unnecessary. through its paces. It's that bug-free. 

Consider this: Every time you take So you can drive a bargain. But in 
your disk for a little spin, you expose accelerated tests, Maxell was an 
it to drive heat that can sidetrack data. industry leader in error-free perform- 
Worse, take it to the point of noreturn. ance and durability. Proving that if 
Maxell's Gold Standard jacket construc- уон can't stand the heat you don't 
tion defies heat of 140°F And keeps stand a chance. 


your information on track. 
And Maxell runs clean. A unique 
process impregnates lubricants through- 


out the oxide layer. Extending media 
? 
and head life. How good is Gold? IT’S WORTH IT. 
Maxell Corporation d America, 60 Oxford Drive, Moonachie, N.J. 07074 201-440-8020 
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dual high-speed comparator and the 
dual-precision D flip-flop run at 
3 GHz. 

Livingston explains that Gigabit ex- 
pects GaAs digital chips to be strate- 
gically used to gain system perfor- 
mance. For instance, in clock distribu- 
tion, GaAs might be used as a com- 
parator and a fan-out buffer to elimi- 
nate the skew time that forces other 
system parts to wait for the clock 
signal to become steady. In such a 
position, Livingston sees GaAs mak- 
ing a 20 to 25 percent improvement 
in system performance. GaAs memory 
products will be used for microcode, 
fast registers, and cache. 

Livingston says, "In the next few 
years we will see complete GaAs com- 
puters. Within a year to [8 months the 
Japanese will have something. By 
1988 we will see complete GaAs sys- 
tems.” 

Gigabit's chips have up to 80 gates 
now. But according to Livingston, 
you'll see "16- and 32-bit micropro- 
cessors running a couple of hundred 
megahertz by 1990 or sooner. Im- 
agine a 68000 microprocessor at 200 
MHz on your desk and you get an 
idea of the promise this holds” 

When asked about the economics 
of digital GaAs, Livingston points out 
that Gigabit is using fewer masking 
steps than are required in most CMOS 
processes. Initial material for the 
GaAs chips is more expensive (wafers 
cost approximately $175, 20 times the 
cost of a similar silicon wafer), but 
Gigabit apparently believes that after 
all costs (testing, packaging. and so 
on) are considered, the price of those 
chips can be very competitive when 
their performance is taken into ac- 
count. Eden says that wafer costs add 
only 15 to 30 cents to the price of 
each chip. He further asserts that on 
the basis of cost, GaAs will compete 
head to head with silicon. "And in the 
long run; Eden says, "we hope to 
match high-performance silicon on an 
absolute-cost basis.” 

Gigabit's chips cost from $59 for the 
NOR gate to $399 for the 4-GHz 
seven-stage ripple counter. Those 
prices are for 100-рїесе lots. If you 
want to buy single chips, you'll shell 
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out from two to three times that 
much; however, if you think you can 
Work with the naked dice, you can cut 
those prices by as much as a third. 
These prices are between 10 and 100 
times those of ECL chips, but the 


FoR MORE 
INFORMATION 


Books 


Goodge, Malcolm. Semiconductor Device 
Technology. Indianapolis, IN: Howard W. 
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High-Speed Digital Technologies 
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International Symposium on GaAs and 
Related Compounds 

ША Conference 
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Gheewala. "Learn gallium-arsenide 
basics before applying high-speed ICs: 
EDN. March 22, 1984, 

MacMillan. David, and Tushar 
Gheewala. “High-speed GaAs logic 
systems require special packaging.” 
EDN, May 17, 1984. 

Haight, Jeff. “GaAs logic characteristics 
result in integration problems.” EDN, 
June 28, 1984. 

Donlan, Thomas. “Goodbye, Josephson 
Junction and Hello, Gallium Агѕепіде:' 
Barron's, January, 1984. 


GaAs chip performance is also signif- 
icantly higher. 

According to Livingston, "Gallium 
arsenide is fundamentally attacking 
emitter-coupled logic, which cannot 
make the jump into the gigabit speed 
range. Only gallium arsenide can do 
that. 


How BIG THE MARKET? 

Yves Blanchard of Strategic Inc. a 
market-research firm, thinks GaAs will 
cost three to five times what ECL 
costs but will fit in special applications 
where high speed, low power, or 
radiation resistance is important. 
Strategic indicated it also believes that 
GaAs will remain at 3 percent of the 
semiconductor market; that is. even 
though it will grow enormously over 
the next decade, the entire semicon- 
ductor market will grow just as fast. 

Strategic Inc. estimates that the 
1983 market for GaAs was $48 
million. It further subdivides the GaAs 
chips into types and estimates that, 
of the chips sold in 1983, 75 percent 
were analog and 14 percent were 
digital, with optoelectronic represent- 
ing the rest. By 1992, it sees a market 
where 47 percent of the GaAs chips 
will be digital, 28 percent analog. and 
25 percent optoelectronic. 

According to Strategic, chips used 
in supercomputers and voice-recog- 
nition systems will represent $6 
milion of business in 1985, $56 
million in 1987, and $865 million in 
1992. 

Unfortunately, all of these estimates, 
including the general estimate that 
many people working in GaAs will 
quote—that the market will be $5.6 
billion in 1992—are from a study that 
has become dated. No one is really 
sure where the market will be. 

Companies should be able to sell to 
DOD and communications firms and 
thus have a source of cash while mov- 
ing down the learning curve. “We are 
stil at the top of the learning curve.” 
according to Blanchard. He sees the 
industry moving from a level of 200 
devices per chip in 1980 to 16,000 in 
1984 and 600,000 in 1990. 

A study by Mackintosh International 
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NOW YOU CAN HAVE 
COMPATIBILITY 
WITHOUT BUYING 
YOUR PERSONAR, COMPUTER 


_ AND PIECES. 


THAT'S THE WIZARDRY OF OLIVETTI. 


If you ve always wanted a personal computer that runs all the most 
popular business software, like Lotus 1-2-391!, dBase П®2, WordStar®3 
and more, but want it in a single, easy-to-buy package, you need the 
wizardry of Olivetti. 

You'll find it in the Olivetti Personal Computer. It's a 
complete system with some remarkable features. 

Like a high resolution screen for clarity and superb 
graphics. Plus expandability to grow with your needs. It 
has optional storage capacity. You can choose either single 
or dual floppy disk drives. Even get a 10 megabyte disk 
drive for really large storage needs. 

All with a choice of transportable or desktop models. 

To please the hardcore computer buff, it has the flex- 
ibility to accept compatible expansion boards, plus the 
necessary printer and modem ports. And for computer 
beginners, you can get the PC Tutor program and a “Get- 
ting Started" booklet. So you dont have to be a wizard 
tO use it. 

In fact, the Olivetti Personal Computer is so complete, 
you can even get it bundled with five of the most popular 
business software programs. 

And the Olivetti Personal Computer offers all this for 
a lower price than a comparable system from IBM®4. 
How do we do it? Wizardry. Sheer electronic 
wizardry. See it all at the Olivetti dealer nearest you. 
Не» a wizard. 


në olivetti 
Call 1-800- 447-4700 for the dealer nearest you. Electronic wizardry 
In Alaska and Hawaii call 1-800-447-0890. at your fingertips? 
nocurerL olivetti 


Olivetti Typewriters and Personal Computers are marketed in the USA by Docutel/Olivetti Corporation, Dallas, Texas. 
Lotus Development ?Asbton-Tate 3MicroPro 3IBM Corporation 
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IMAGINE IT. CREATE IT. EVEN PRINT П. 
IT'S AMAZING WHAT YOU CAN DO WITH THE KOALAPAD. 


You have the vision. Now you've got the touch. The KoalaPad" touch tablet You can save your designs to disk And now, with our Graphics Exhibitor™ 
plugs right info your compuler, and makes beautiful high-resolution (for Apple”) or KoalaPrinter"" (for Commodore 64™) software, you can 
graphics easy. For charts and graphs, for cartoons and electronic artwork, even print out your designs — for the best reproduction of on-screen 

or just for doodling around. You don't need programming skills. You don't graphics available. Your imagination knows no limits, with the KoalaPad 
need to remember commands. | and Koala software. 


The KoalaPad comes complete with graphics software that 
displays a full array of colors, shapes, patterns and func- 
tions right on the screen. Just point to what you want, 
then draw right on your KoalaPad. Instantly, your 
visions turn into spectacular full-color images 
right on your screen. 


For the Apple, Atari? Commodore 64, ІВМ" PC and PCjr. computers. 


Koala Technologies 
n BOO-KOA-BEAR 


Apple, Atari, and ІВМ ore registered trodernarks of 
Apple Computer, inc., Atari, Inc., and International Business 
Machines Corp., respectively Commodore 64 is a trademark 
of Commodore Electronics, Lid 
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Don t expect to see 
GaAs chips in your 
micro for quite a while. 


(a technology consulting company in 
London), directed by Tony Pyne, in- 
dicated that 2 percent was a more 
realistic figure for the portion of the 
IC market that GaAs would capture. 
That means a market one-third 


smaller than Strategic expects (at least | 


on the basis of the first Strategic 
report), There are several reasons the 
GaAs market may not take off. For 
one thing, it is a high-capital start-up 
business terribly short of experienced 
people. One major reason Mackin- 
tosh sees a smaller market for GaAs 
is that itis hard to get a high process- 
ing yield using the GaAs material. Ac- 
cording to Pyne, the processing prob- 


lems "are so severe that yields can be | 


a fraction of | percent, requiring the 
processing of many wafers to obtain 
one good die site” So with high yields 
and complex new VLSI architectures, 
silicon technology is presenting a 
moving target to GaAs makers. 


FINAL NOTE 


Don't expect to see GaAs chips in 


your microcomputer for quite a while. 
They will first turn up in advanced 
telecommunications systems, super- 
computers, and on-board aerospace 
processors. 


GaAs wont be the final winner of | 


the high-speed race. Many other 
materials are waiting out there. Some 
are just wild shots in the dark. But 
thereis at least one material that has 
even greater mobility than GaAs and 
could surpass it for all the same 
reasons GaAs surpasses silicon. In- 
dium phosphide is another I-V com- 
pound semiconductor that is still 
found only in labs. It is harder to pro- 
cess than GaAs, but it is already the 
material of choice for some very 
special applications such as millimeter 
wave devices. GaAs holds everyone's 
attention now; but remember, just 
four years ago, Josephson junctions 
were the odds-on favorites over GaAs 
and GaAs was in second place. ж 
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*FULL LIBRARY WITH SOURCE - 

6 source libraries with full source code 

е "large" and "small" models, soft- 
ware and 8087 floating point, DOS2 
and DOSALL, 

*FULL RANGE OF SUPPORT 
PRODUCTS FROM COMPUTER 
INNOVATIONS - 
including Halo Graphics, l'hact File 
Management, Panel Screen Manage- 
ment, C Helper Utilities and our 
newest C .to dBase development 
боо], 

*HIGH RELIABILITY - 
time proven through thousands of 
users. 

*DIRECT TECHNICAL 
SUPPORT - 


from 9 a.m, ta 6 p.m. 
Who Agree C86" 15 The C Compiler Of Choice 
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SN7442N 16 45 SN74136N dà 69 SN74199N 24 1B Z6DA-DMA AQ Direct Memory Access Circuit =. . .. 1295 | HMB264LP 15 28 на 115403 1 Р OAS VA 710BEV/Kil* 40 IC, Circui Boatd, {splay 4695 
SN74433H 16 125 SN74141N B9 7 ZBDA-PIQ 40  Paralleli/Otnterface Controler ..... . 295 | 27.500 16 inl jeep P 2% | 7 107CPL 40 3% Digt A/D {LED Drive) 10.95 
H 5М74221Н 16 1W [|| 50А 50/о 40 Senali/O(TxCBand PCB bonded). 1195 | 7489 16 164 — 5004) JD? 2 . à; 
SHAN 16 125 | SNz41428 W 395 | SN7425IN 15 m f 280050/0 40 Sea piste) ES Bp 22 Met deta) 225 | OER" 40 AC. Circuit Baard. Disptay - no :58885 
SN7445N 16 69 |  SN74143N aH 395 | SN74276N 20 тз | zapwsi0/2 40 send l/Oiacks SYNC). ........ ип | 74921 18 Фал Fs) CHO EM DER UM —— Ыр. E 
SN7446N 16 75 | SN74144N ge 395 | SN70279N 16 т [| 2808-51079 40 Senall/d . TMS | 74920 16 tant todas CMOS QO) 399 | 720105 EpwBalley Moll баку 4: 295 
SN7447N 16 75 SH74'45N Hj 65 SN74283N 16 13$ 1808 40 CPU (MK38a0N- 6)6МН; МВБ 146930 18 g) 25003) CEOS [BSE 545 7205196 24 CMOS LED Stapwatch/Timer 14.85 
SN744aN 16 75 5М74147М WB 129 SN74204N 16 24 ZBÜüB-CTC 2B Counter Timer Circuit ^ 11.95 745189 16 1% ета] AHTS 7 7205ЕЧ/КЇ* 24 Stapwalch Chip, XTL 1695 
SN;450N 14 19 5N74148N Z806 DART 40 Dual Asynch, Reseiver/ Transmitter . , .. 19.95 745200 16 Tut (Boers 824 1p 3% T206CJPE 16 Tone Generator, ie 4.95 
HW 59 SN74285N 16 Pik 745206 16 20 
мн 4 9 SN74150N 34 149 SN74365N 16 34 106.0 a Paratel /Ointortace Conair € hoo 748289 16 =! Lal foe ly a% | 7206CEV/KiI’ $6 Тале Generator Chip, RTL 7.95 
SN7453h 14 19 SN74151N Оф 49 SN74366N 16 5% | -— € кше s ^ ^ 4 Sg 16 aed |с C (45| iz | 7207AIPD 14  OscmatorConirolter 595 
SN7454 14 19 SN?4152N 14 49 5Н14367М 16 зщ ————— 6500/6800/ 68000 SERIES" 82525 16 б. у 17152831 2». | 7207AEVARIT 14 Freq Caumer Стр, XYL 849 
SN/459N м 35 | 5мәатѕэн m ә | назвам 16 55 | MERE" Doene Adapter age PROMS /EPROMS m ы. ee ee бр 
$нмын 14 39 | SN74154N за 149 | SHAAN 16 1% || ысы MPU 95 | 02A 24 NES з EC adii B o ay И с 
SN7470N 14 39 | имти €" SN74393N 14 ia» [|] wamre 40 MPUwilhclockandRAM |. . 7% хВ їр 395 igit Univ Counter С.А 3149 
AOE a U EMH Ех ТЫ Lochin ) $55 CAEI м ч e рави 7216DIPI 28 = 8 Digit Freg. Counter C.C. . ove. 2148 
Mei 40 Peripheralinter Adapt (M 9n. 2 к 7217Л 28 4 Degil LEDUp/ OowaCounter C А F095 
ABD м ох 741.5 74593 wm m ШИР, ši Priority Мен ци Controller LURSB ^ — REC e ue 549 | олат 28 40 LEDUp/Down Counter C.C 995 
i \ MS2564 28 8192х8 {з= 1095 - 
74500 HW 35 = nuo a 58 24 10-24x8-bil ROM ¢ MCGBAJO-B) 995 | 7 7224)PL 40 LCD 4% Digi Up CaunterDAl 095 
L0 14 29 ep 7405195 1 ЫР 24 AsynchronausComm. Adapter 395 | TMS2716 24 20488 гать} lux 795 е. Жай ЫЕ 1 
74803 34 39 TÉ ч 7415197 1 2 UK KET zi DONAR. аи p Hs 24 2048x8 timi uns A395 7226AEV/Ki* 40 5 Function Counter Chip, XTE 9995 
їз м ds | тз, 5 | мп ww мв Ка» И MPU ee cat) D ж. иде ОЕ. аа | [30008 1983 INTERSIL Data Book nasen) ... 48.95 
. E n ^ V 
тїз 14 35 | 745109 в 39 | 74520 ш mo | фм; 40 Мин Protocol Comm. Controtier — 1495 | 272005 24 204858 r5 deii 2 IMEW 7АНО High Speed CMOS 
USO ш 35 | тм? Ww 45 | 0405202 Н vov [| uem 28 Enhanced Prog, Camm tat B95 | 273243 24 40068 Seon HE PRODUCT g 
74S М 35 | 74513 M 39 | 7405243 1 109 | малы 24 САК EPROR (15005) 2495 | олу он ЫЛ iS, | TACO H 
( Iams] FTW 649 DeCUS OOS миы t 
741512 14 35 7415114 14 39 7415244 $$ 12) 8676577 40 Peripheral inter Adapter 549 27720-4 24 40968 L 595 74H002 14 4 мнен 14 н "4 
їз м — 3 | 745122 wa 49 | 7415245 PW тә 1000 TERIES E nam ww TAM) м S xu я 
74514 14 59 7415123 & 79 | 745247 а Ш IA — 26 ge Mu cl Aus и ы | AX 2 m з AE 
74515 14 35 | 74575 в 59 | 74528 d а | 1980804 — 40 CPU qas | EEG Don mmm в шр mem и mime: B 
тїй 14 29 | 7415125 wa 59 | 745248 o кю [| 05857 40 1288yieRAM 16-Bill/D пз Be d Ea 29 | o) м ы | жы s - mcm ona i 
тА0521 14 35 | 745132 в 55 | 7415251 dà л [| 555 40 RANDE © Bas | MCMBS764 24 8192х8 (a: o ascen и м | бм a 0m [oem mw зз 
74L522 14 49 7415133 *ü 59 7445253 № "я DP8212 24 Bit Input/Oulput(?45412) ésas: 255 27198 2n cn io Ж 2195 АНС u эй ыша B 91 A B 4 
74LS26 14 29 7415135 M 39 | 745257 & = DPH2 14 24  PriorityInterruptControl - 319 | icum tU ERRAT us] m ип md ен л (A ONE R M 
74927 14 35 | ral5138 18 59 | 743258 w& ы [| 0082008 18  BiOlrectional Bus Over иа | Sw лр X шиш ë ol 2o и ИТ шы X m | T^ 
74528 14 39 | ALS Ww зә | 74550 m s [| DEM © Glock Gererat/Orver “2% E L mh, танС27 и 1 a 
74830 14 239 7415151 w 59 | 7415256 M à # 0Р8226 16 BusDriver 225 | PRESE GEO E EE E mw u 21 MEM 3 1з а а а 
74532 1 39 | 1415153 m 59 | 745273 me тч | 059228 28 System Cant /BusOrives(745428) , 495 | 745387 18 238v E. аи Si nm ou mI К 18 мша e B. 
74$33 14 49 | 745154 м 149 | 74,5279 ж ә DPB238 28 System Controller (745438) dI n Ee do f zaco 5 wel mee моо lee и H- 
SU м 35 | шз Pe юы | fuse) d | MS 24 VO Expander tor 48 Seres. Pb х mik EP EU и NE. t — - 
74538 14 39 | zase M 59 | 745290 м вы | 1958245 18 16-Key keyboard Encoder (740922) — . 449 AE ee DE 16306 d men u | xD E Uu | 2 14 
1450 14 — 29 | 74157 |& 69 | 7415291 ы ы №8240 20 20-key кеболка Encoder(74CS2 .. 495 | 745424 u un EN н ae U A| wem om m | RB 
74L$42 16 49 | 745158 W 59 | 7.5298 Ф е [| 50047 28 (Display Controler (740911) 95 [nem A uu PERSE S de] MU. MW | bm RO [nu b 
Zo c P» MS M ою 532 (€ 0 INSB248 — 28 DispayControlier (74C912) . 895 x "AME wes Ww ш | = HB w 4 
74548 16 75 | 43160 1 — £9 | 7415353 w to ушен а I ME 5 Юн МЫ le AME ie | nce в M | moa a iM mh M ia 
{зч 14 29 7405163 Ww 8 PALS Ой as 028753 24 Риод interval Timer . 695 | 74557! 16 512x4  PROMT.S (6306) 295 SACOS 14 = —À п i" теди и 17 
731555 14 29 74isies Щщ — 39 | 74LS368 i 25 ПР8257 40 Prog. DÀ Control 5595 | 745573 19 1024х4 PROMT.S (825137) Spite & а m B im fece м і 
741574 14 — 49 7415169 M 149 | 7415374 TW 149 [8275 40 Prog. CRT Controller 25 | 5 a E mb 25 | iG и ae ы 14 د‎ и а 
74.575 16 45 745100 Ww 149 7415375 № a 0Р8279 40 Prog. Keybogrd/Ois play Interface... 695 825123 16 32x8 PROM T 5. (27819) 9 танс125 M Teo 12 215 194441 ША 1% 
74.576 16 739 741573 ШШ 69 7415386 4a » B284 18 Hs ЕМ че: АҢА 6% 825126 16 256x4 PROM OC {27520} 295 175 Tina "n 17 ida M aig 
740578 14 45 | 7415174 M 69 | 74153933 w4 rm 8288 20 BusController . ...... „=. 1995 | 825129 16 26 — PROMTS (27521) 2.95 j м и tA | 0O B LB | CER E 329 
"um m 9 тыз ш - Мы d iM [28301 20 B-BiTmStaleB-Drectonal Tras — . 349 | 825130 16 5312ка  PROMDC (27510 395 Û zacz Ww t€ | rec ц 9 MHC I MS 
1741585 16 — .89 7415191 M 249 | 7415670 d +19 0Р8304 20 &-Dit Bi-Directional Receiver 349 | 825185 18 20484 PROMT S (TBP2458h t а в її MHEUD a eae Аз Pen we Отеч 
7405858 14 39 | тїш 79 | ausos 29 tas | UPEXY 20 Bil Gi-Directional Receiver HE — A qp wx em lum ww m | ac i. in 
74L590 14 55 7445101 M B 81597 2 ота DPa308 20 8-bit Bi Direttional Receiver . 349 0 К {8 0j ў - а 746 —C/ MOS 
: 8741 40  Gbittlniv Ре lntetece .2595 | 0М875184н 18 2048х1 PROMO C (825184) 995 д м № мечы 4 11 THEMA ЖШ 1 
74800 14 5 TAS/PROMS 745243 14 29 0 DMA7SIBSN 18 204844 PROM T 5 (B25185) 995 | 74008 14 » CID? 4 м cw) A 25 
750 м 3 748244 20 219 | —— —— — DISK CONTROLLERS Dist 24 20484 PROMOC (82580) 495 n0 M » | nc M i MO M 15 
74803 14 35 | 74S4 14 55 [| 745251 16 9% М517711 40 Single Density . 1695 | OMgzSI9NN 24 аш 1495 |. 7404 м mM | zm 2а 325 mer à — n5 
MS04 м — 45 | 745133 16 45 | 255 6 % | rouss 40 en Der (Tu 25 T — PATA ACQUISIT мы м BINE з | ш и s 
74905 и 45 | nsi 36 39 |ы 16 з л лышы) – 2582 | со Mese 00/0 Cerys +бу 9v qe ne hn 21 Каа Е |; "on 
To " E ы €» 3 e ual Density Side Select (Inv MCIA7OP — 18 Floppy Disk Reag AMP System 495 | 74032. м з гыл I IHF С 28 E 
i 258 16 — 99 FD1797 40 DuaDensty/SideSelecllus . 2995 | cyaogi7 16 7-01 07А Converter (DACOHO7LCN) — 148 | 74047 — ¥9 CIK? 6 119 HC? 2 фе 
718090 м — 39 7451358 14 139 749260 14 79 SPECIAL FUNCTION MCIS0BL8 16 BibiD/A Converter (DACOSDALCN) 2.25 | 74C48 16 тм тасу) & FIS meas ab 119 
748100 м 35 748138 16 — 89 745280 14 189 DSOOZECN 8 Oua MOSCXckÜnver (SMZ) 145 | ADCOBOSLCN 208-bitA/D Converter ( = 1/2L SB) 495 | 7473 м а 43 1а У мән м гв 
74511 14 225 | 14539 16 аз | 745287" 16 179 [561 28 CommunicatonChm . . 798 | А0С080а ^ 208-bwA/D tomeis (1\58) ie сл 37 ы) wu m; ю | num м ae 
74515 74 35 74SM0 14 6 74S288' 16 179 МСЗА70Р 18 Floppy DiskAeadAmp System — . ,. 495 сри Ge DitD/A Comer ihe ДА) igs "e -- E^ dim r T am : n 
i Р | i Laake (8-Ch Mull) 
74820 14 45 745151 16 39 7452373 20 249 MMS4240N 24 Aspkirûnous Transmitter/Receivet. , 595 ADCOBI7 408-bi1A/D Caserte (16-Ch. Ми.) 9 49 74CB8 16 s „Сү Ж M oP, — 18 $5 


74822 14 35 745153 16 A 745374 20 249 
74530 14 35 745157 16 98 745387" 16 1% | 


ММ58167АН 24 Microprocessor Real Time Clock ‚ 895 
ММ58174АН 16 Micro. CompatibleTitneCiock 895 


74090 14 ы гыз) 16 1259 сз н 5 


DAC!000 24 iD À v.) 7 
40 b- Cone Mere Comp (0 05%») 795 nag М Mes um п A MESI JE is 


DACIOO8 2010 pt DA Come 44. Comp (0.20%) 695 


re x B мао woa |o m ае Û orc a з maa as [Seer beanie BEI. i > 
[ 1 45472" 49% Е РР А Id bu BA Caen 10 2094 Lin), | Р a 79 LMMYCHN — 8 39 
мй м 35 | 74574 в ыз | 74473 20 495 | 4 nore GN RAM. ..... SOS | DACIZZ2 — 1812-е Gu соты 10 20% Lin ) 695 B ТОР s 109 LINEAR ман м а 
74551 14 35 745175 16 109 745474 24 495 COPA7ON 20 32-segVACFluor Der (20-pinpkg ) 125 Noe enm Гелин анге 119 noan м 195 мин a $ 
74564 4 3g 745188" 16 175 745475” 24 495 MMS369AA/N В Prog Oscilatoritrider (GOH. LEE агала — ч in 1LOBICP 8 59 LM342P-5 65 LM1310N 14 149 
71565 4 — 39 745194 16 149 745570" 16 295 MMS3BSEST В Prog. Dsciilatoe/Divider ( 100tlz) © | xm an RJ А-3, адис") TOBE? В 149 LM342P.$2 65 МСІЗЭА 8 169 
74974 14 5% 745195 16 149 745571° 16 2% EN 4 5 vo i k МОЙ : 1.69 
Е MCI350 1.19 
ы ы Е "d 5 bc ue К iE — ЕЕ SOLDERTAIL LM302H 249 ман м 85 МСН 14 149 
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е 1.9 10.99 1 { н LM30SH 99 1 59 | LM4S8CN # 58 
АШ - = 08.82: a E | "e да F = = ui jooue d new a a мән ¢ а LMi488N м 698 
Ek j ` pin f . 1 34 t .28 27 25 LM308CN 69 ЕЗЕН 3 109 MIABON 
CA3010H DN CA—LINEAH aanoe » 1 Û ae EC pin { 25 v JEN C MEM MENU м ш 
CA3039H 125 85 р Hu рй E" 32 30 LM309 25 [MI490N 14 89 
AMIN M 11У CAM40E 4 16 pin LP 39 KE "n" Mae 38 36 34 LM3OCN — & 195 имэн 8 8 | 1ні605Ск 995 
CA30:6N 14 99 | CAB 16 115 CA3160H 179 18 pin LP Ж 4 p c ж E a - AR gb NI. c OA 
CA3059N 14 295 | CA30834 16 115 | САЗІБІЕ 16 178 "Hd LP 30 2 З 1 LM3T2H 279 | Maron — M 495 | (млн М 2% 
CA3000N 16 295 | caao85N 14 B5 | САЗІБ2Е 16 695 = Е i: = num = T m А имэн U4 4 
САЗОБ5Е 14 149 CA3189E 16 279 12 pa LP 31 28 . ea pe Bf 69 67 63 LM317T 1.19 Г 95 IMIR 18 325 
САЙ a CA3083N 16 195 {4 pn LP 33 30 da ай ре 3T ub x = LM317K 349 {мїн — M 195 | LM1877M9 4 295 
33 | CA3096N 16 175 CA3401N 14 59 hi pa LP 40 ET з —— S, : LM3IBCN щш 159 \мз0бн я 109 LMIBESN 18 195 
to-cwos oo СС WIRE WRAP SOCKETS Û uam, и ig | umm н poj oam u ia 
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CHOI 16 3 04513 10 59 28 pinSG 95 45 ® Wo WF 1и im 139 LM33N 8 395 Шыу — 83 179 | 1M3O95CN a 119 
come 14 аз | 04051 6 79 | QUS20 в з 36 pin SG 125 115 m Seow 1и iM n LN3342 vig | меан м 195 | iwa9xw gag 
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RS232 ADAPTER FOR 
VIC-20 AND COMMODORE 64 


The JE232CM allows connection of standard serial RS232 
printers, modems, etc. to your VIC-20 and C-64. А 4-pole 
switch allows the inversion of the 4 control lines. Com- 
plete installation and operation instructions included. 

* Plugs into User Port * Provides Standard RS232 signal 
levels - Uses 6 signals (Transmit, Receive, Clear to Send, 
Request to Send, Data Terminal Ready, Dala Set Ready). 


JE232CM ..........,..... $39.95 


VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 


JES20AP 


JES20CM 


» Over 250 word vocabulary-affixes allow the formation of more 
than 500 words © Built-in amplifier, speaker, volume conirol. and 
audio jack • Recreates a cigar, natural maie voice • Plug-in user 
ready with documentation and sample software * Case size: 
THL x S'A"W x 1-3/8"H 


ProModem 1200 _. 


Intelligent 300/1200 Baud 
Sw Telephone Modem with 
PROMETHEUS 


Fiberoptics f 
ew! The EDU-LINK Learning Kit | 


The EDU-LINK fiber optic system 
is a low-cost, TTL compatible data 
transmission system designed 
specifically as an educational tool 
for students and engineers work- 
ing in many different industries. 
Includes: transmitter PCB, a re- 
ceiver PCB, one meter ol plastic 

Б optic fiber, and all the necessary 
electrical hardware * Complete step-by-step instructions, 
theory of operation, and tutorial information are included. 


ELK-1. паве ONLY $19.95 


APPLE ACCESSORIES 


514" APPLE" 

Direct Plug-In 

Compatible Disk Drive 
and Controller Card 


The ADD-514 Disk Drive uses 
Shugart SA390  mechanics-143K | 
formatted storage * 35 tracks 
* Compatible with Apple Control- 
ler & ACC-1 Controller - The drive 
comes complete with connector and cable — just plug 
into your disk controller card · Size: 6"L x 37W x 
8-9/16"D * Weight: 42 lbs. 

ADD-514 (Disk Drive). E B 4 N BÀ UN ьа п ап $1 79.95 
ACC-1 (Controller Card).........5 49.95 


Also Available... 

JE864 (80 Col. + 64K RAM for He}. $ 99.95 
JE614 (Numeric/Aux. Keypad for /е). . ... $ 59.95 
F051APC (AppleCompat. :2-Ні. Drive). . . . $189.95 


Real Time Clock/Calendar 
The ProModem" is a Gell 212A (300/1200 baud) intelli- 
gent stand-alone modem - Full featured expandable 
modem « Standard features include Auto Answer and 
Auto Dial, Help Commands, Programmable Intelligent | 
Dialing, Touch Tone" and Ризе Dialing & More - Hayes 
command set compatible plus an additional extended 
command set: Shown w/aiphanumeric display option. 


PM1200.......9374.95 


Mitsumi 54-Key Unencoded 
All-Purpose Keyboard 
* SPST keyswitches · 20 pin ribbon cable connec- 
tion * Low profile keys - Features: cursor controls, 
control, caps (lock), function, enter and shift keys 
* Color (keycapsk grey - Wt: 1 Ib. * Pinout included 


КВЕБа.................. IS 


76-Key Serial ASCII Keyboard 


* Simple serial interface - SPSTmechanical switch- 
ing - Operates in upper and lower case * Five user 
function keys: F1-F5 * Six finger edge card connec- 
tion * Color (keys): tan * Weight: 2 Ibs. * Data incl. 


| ——Ó ВОВ 


16-Du TEE к GW x 17H 


Nationally Known 
Manufacturer! 


106-Key Serial ASCII Keyboard 


* 8-bit serial ASCII (12-bit data structure — requires 
З instruction bits and 1 sync bit) -The terminals 
were designedtobe daisy chained around a central 
host computer and used as individual work stations 
* Hall effect switching - Numeric and cursor keypad 
* 10 user definable keys * 50" interface cable with 
9-pin sub-miniature connector * 7 LED function 
displays * Security lock » N-keyrollover • Automatic 
| keyrepeat function » Color (case): white with black 


л —À 
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E | Pen. кеу сөрә grey and blue Weight: ба bs. | CJ 4iL 37aiEs Protect Mri cR 
KB128. ..............- . $49.95 "t DATASHIELD 


Surge Protector 


* Eliminales voltage spikes and EMI-RF! noise 
before it can damage your equipment or cause 


gee 


68-Key Keyboard with Numeric 
Keypad for Apple İl and 11+ 


APPLICATIONS: © Security Warning © Telecommunication * Plugs directly Into Appie Il or l+ motherboard with data [055 ' 6 month warranty - Power dissipa- 

А таи : « Handicap Ald i 16-pin ribbon cable connect. » 26 spec. func. * Color ^. tion (100 microseconds}: 1.000.000 watts ‘ 6 

e Inst tati • б {кеуѕ): white/grey « Wt. 2 lbs. * Enclosures available # sockets’ 6foot power cord * Normal line volt- 

nsirumentauon ames K 7 ш age indicator light - Brown out/black out reset 
The JE520 VOICE SYNTHESIZER will plug right into your 24 eee $79.95 | Switch - Weight: 2 Ibs. | 
computer and allow you to enhance almost any applica- Model 100.......... ТООГО dE 
tion. Utilizing National Semiconductor's DIGITALKER'" 
Speech Processor IC (with four custom memory chips), Protect DATASH і Е LDE 
the JE520 compresses natural speech into digital mem- TRANS SACTION Т! TECHNOLOGY, INC. ^ Yourself... Back- U p 
ory, including the original inflections and emphases. The 5VDC @ 1 AMP Regulated Power Supply om 
, н H p 
result is an extremely clear, natural vocalization. / * Output: *5VDC 8 1.0атр (also +30VDC regulated) * Input: 1 15VAC, GOHz ` Power Source 
Past No. Description ——— Price nun «Two-tone (hlack/beige) self-enclosed case- 6 foot. 3-conducior black [ | A frowns up to 30 minutes of continuous 120 
JE520CM For Commodore 64 & VIC-20 , . $114.95 power cord = Size: 6'2” L x 7" Wx 2%" H • Weight: 3 ibs. UE T D Eu d oti See 
JE520AP ForApple II, 11+, and е ........$149.95 cg ees SEAS ` or voltage sag * Output rating: 200 watts - Six 
month warranty , Weight: 24 165. 


KITTY 


aang bare 


JE664 EPROM PROGRAMMER 
8K to 64K EPROMS — 24 & 28 Pin Packages 
Completety Self-Contained — Requires No Additional Systems tor Operation : 


' Programs and validates EPROMs -Checks for properly erased EPROMs 
* Emuiates PROMsor EPROMs • AS232C Computer Interface loreckting and 
program loading * Loads data into RAM by keyboard - Changes dala in AAM 
by keyboard • Loads AAM from an EPROM • Compares EPROMs for content 
differences - Copies EPROMs + Power Input: 115VAC, 60Н>, less than 10W 
power consumption * Enclosure: Cotor-coordinated, light tan panets with 
molded end pieces in mocha brown · Size: 15%. x 8D x 3W"H * Weight: 
5% Ibs. 


The JE664 EPROM Programmer emulates and programs vangus 8-Bil Word ЕРАОМ5 from BX to 
64K-Bit memory capacity, Dala сап be entered inta the JEG64's internal BK x 8-В RAM in (tree 


ways: [1) rom a ROM pr EPAUFA: (2) from an extemal compuler via the optranal JE665 882 32C 


BUS: (3H roms panel керам. The.lE G64's RAMS may be accessed tor emulate puiposes 
fiom the panef's test socket to an external micraprocessor. In programming and emulation, the 
JE664 altowstor exanunation, changeand vahdati of progeamcontenL TheJE664's RAMs 
сал be programmed quickly [о ail “1s {or any vatue), allowmg L sed addresses in the EPROM 
to be programed falter without necessity ol "UV" erasing. The JEG64 displays DATA and 
ADORESS in convenient hexadecimal (alphanumeric) tomat А "DISPLAY EPROM DATA" 
button changes tie QATA readoul Irom RAM word to EPROM word and is displayed in bat! 
hexalecimataidbinsny code. Thefiont panelteatures aconvementopetabng guide. The JEG64 
Programmer includes gue MALGA уура сне (25 listed below). 


JE664-A EPROM Ргофгаттег. . . .. . . . . .. . . $995.00 


Assembled & Tested (Includes JM16A Module) 
JE665 — 952326 INTERFACE OPTION — the RS232C intertace Ороп rmplements 


computer access I) the ЈЕ664'5 RAM. Trus aitoves the compuler to rmarpulate, store anit 
wansier EPROM dala toand from !he JEG64. A sample program listing [5 supphed in MBASIC tor 
СРЛА computers. Documentation is provided 10 adapt te softwave to olhe Computers wih an 
RS232 роі 9600 Baud. 8-bit word, odd party and2 stop bas. 

FOR A LIMITEO TIME A SAMPLE OF SOFTWARE WRITTEN IN BASIC FOR 
THE TRS-80* MODEL |, LEVEL I| COMPUTER WILL ALSO BE PROVIDED. 


JE664-ARS EPROM Proy. w/JE665 Option. .... $1195.00 
Assembled & Tested (Includes JMI6A Module) 


EPROM JUMPER MOOULES — The JE664's JU PER MODULE (Personality htodug) is a 
plug-in Modulethal pte-sels the EGGS torihe proper ptogrammingpulses tctheEPROManl 
contiguresihe EPROMsockel connections forthal parhculat EPROM. 
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Circle 225 on inquiry card. 


PC200 (Model 200)............. $299.95 


For more demanding systems (e.g. with hard disks) 
* Output rating: 300 watts 


4. „„.-. . о аі лыс РОВД ЧЭ 
ІВМ MEMORY EXPANSION КІТ 
COMPAQ COMPATIBILITY 


SAVE HUNDREDS DF $$$ BY UPGRADING 
MEMORY BOARDS YOURSELF! 


Most ої the popular memory boards allow you to add an additional 
64K, 128K, 192K, or 256K, The IBM64K КЇЇ will populate these boards 
in 64K byte increments. The kil is simple to install — Just insert the 
nine 64K RAM chips in the provided sockets and set the two qroups 
of switches. Directions are included. 

.. $43.95 


ІВМБ4К (Nine 200ns 64K RAMs) . 


TRS-80 MEMORY EXPANSION KIT 
TRS-80 to 16K, 32K, or 48K 


Power/Mate Corp. REGULATED POWER SUPPLY 
* Input: 105-125/210-250 VAC at 47-63 Hz - Line regulation: +0.05% - Three 
mounting surfaces * Overvoltage protection - UL recognized - CSA certified 
Parl No. Output Size Weight Price 


EMAS/6B  5V83A/6V825A 4’%e"Lx4'Wx2'e"H 2165. $29.95 
EMA5/6C SV@GA/6V@SA 54a°L х 43" Wx2'yH 4 ЫБ. $99.95 


POWER SUPPLY +5VDC @ 7.6 АМР 12VDC@ 1.5 AMP SWITCHING 
‘Input 115VAC, 50-60Hz @ 3 amp/230VAC, 50н2 € 16 amp *Fan volt ‘power supply 
select switches (!15/230VAC) * Output 5vOC Ө Т бато, 12У0С & 15 amp * Btootblack 
power cord - Size 11'2"L x 13 Wx PeH ° Weight. 6 ibs. 


PS94VOS........ ee eee T v у s 
KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY 


* |deal for disk drive needs of CRT terminals, microcomputers and 
videogames: Input: 115/230VAC, 50/GOHz - Output: +5V@ 5 Amp, * 12V 9 
1.8 Amp, +12V @ 2 Атр, -12V @ 0.5 Атр · UL recognized -CSAcertilied 

* Size: 73а. x 6-3/16'W x 1*5&"H + Weight: 2 Ibs 
. $59.95 


MRM 174KF..... 
POWER PAC INC. REGULATED POWER SUPPLY 


wo» п э ап ш э п а тп кщ ш R$ P oW п коз 


* Perfect lor computer systems: Output: +5VDC@ 11 Amps, -5\/БС @ 1 Amp, **Maodel 1 = From 4K to 16K Requires (1) One Kit 
+12VDC @ 2 Amps. -12VDC @ 0.5 Amp and *24VDC @ 3 Amps ~ Over- Model 3 = From 4K to 48K Requires (3) Three Kits 
voltage protection ‹ Size: 125e"L x G38"W x 4*«H - Weight: 17 tbs. - Spec incl. Color = From 4K to 16K Requires (1) One Kit 


Р52922......... 


**Model 1 aguipped with Expansian Board up ta 48K Twa Kits Required 
— One Kit Required for each 16Ko! Expansion — 
P $8.95 


TRS-16K3 *200ns for Color & Model Ill 
.,, $6.95 


TRS-16K4 *250ns for Model ї, . . 

TRS-80 Color 32K ог БАК Conversion Kit 
Easy to install kits comes complete with В ea. 4164-2 (200ns) 64K 
dynamic RAMs and conversion documentation. Converts TRS-80 
color computers with D. E, ET, F and NC circuit boards to 32K. 
Also converts TRS-80 color computer I! to 64K. Flex DOS orOS-9 
required to utilize full G4K RAM on ail computers. 
TRS-64K2. . 


€ «з опо оп C4 o9 WOW п оз п оп » з "o" * 


... $69.95 


4-CHANNEL SWITCHING POWER SUPPLY 
* Microprocessor, mini-computer, terminal, medical equipment and process 
control applications «Input: 90-130VAC, 47-440Hz * Output: *5VDC @ SA, 
-5VDC@ ТА; +12VOC@ 1A. -12VDC@ 1A* Line regulations: +0.2% - Rippte: 
ЗОт\ p-p - Load regulation: * 1% * Overcurrent protection + Adj: SV main 
output t10% · Size: 62471. x 1*8 ^W x 4-15/16"H + Weight: 1% Ibs. 


FCS-604A...... ...... 969.95 each 


Switching Power Supply for APPLE 11, 11+ & Не” 
· Can drive four floppy disk drives and up to eight expansion cards 
* Short circuit and overload protection · Fits inside Apple computer 
- Fully regulated +5V & 5A, +12V @ 1.5A, -5V @ 5A. -12V @ 5A 

* Direct plug-in power cord included « Size: 9%"L x З" x 214"H 
- Weight: 2 lbs. 

alla ARERTRIAA ^ CERTEERREERRLCTLAPEL 2 2 


$10.00 Minimum Order — U.S. Funds Only 
Calitomia Residents Add 6Y:% Sates Тах 
Shipping — Add 5*4 plus $1.50 Insurance 
Send S.A. S,E. for Monthly Sales Flyer! 


Mall Order EMctirenies -Wondwide 


MasterCard ameco 


е Е LECT RO N | | ELECTRONICS | © 9.00* x 3,70” x 2.60". Complete with holding tray Юг B chips. 


" 5 
1355 SHOREWAY ROAD, BELMONT, СА 94002 DE-4 џу.еряом Eraser ... 79.95 
1/84PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 | UVS-11EL Replacement Bulb ..$16.95 


EE "an bt twr = нн. 


UV- EPROM Eraser 
| Га chips — 51 Minutes] a, 7 


SS 
1 Chip — 37 Minutes 


Erases 2708, 2716, 2732, 2764, 2516, 2532, 2564. Erases up to B chips 
] within $1 minutes (1 chip in 37 minutes). Maintains constant exposure 
| distance of ane inch, Special conducilve foam liner ellmInates static 
build-up. Built-in satety lock to prevent UV exposure. Compaci — only 


Spec Sheets — 30e each 
Send $1.00 Postage for your 

FREE 1584 JAMECO CATALOG 
Prices Subject to Change 


VISA" 
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You don't need a computer 
to talk to another computer. 


DISPLAY (VP3012D). High 
performance, 12" diagonal, 


non-glare, green phosphor ! 
screen. پس‎ 


RESIDENT MENUS. User-friendly 
terminal set-up and 
phone directory maintenance. 


DIRECT CONNECT MODEM. 
Built-in, 300 baud, $ 
originate/ answer /auto answer, 


AUTO DIAL. Tone or pulse dialing | 
of up to 26 stored phone numbers, 
voice or data base calls 


AUTO-LOG-ON. Enters information 
automatically after auto dialing. 


APT VP4801 


VIDEO OUTPUT. Selectable 80 
or 40 characters x 24 lines 
on standard monitor. 


TV OUTPUT. Displays 
40 characters x 24 lines 
on Ch. 3/Ch. 4 of standard TV set. 


MEMORY BACKUP. Minimum 
48-hour storage of directory, log- 
^ on and other parameters without 
P » plug-in power. No batteries 
required. 


Е E: FUNCTION KEYS. User 


j Жыл programmable or 


downloadable 
from host computer. 


The new RCA APT (All Purpose Terminal) 
expands your data communications capabilities 
for alot less money. 


For business, professional and personal data 
communications, you'll find more user-friendly fea- 
tures and greater communications capabilities in 
the RCA APT than in other terminals selling for up 
to three times the price. 

The new APT terminals are ideally suited to 
multi-data base time sharing and dedicated, direct 
computer-connected applications. They feature 
menu-controlled operation and a programmable 
"personality" to match specific communications 
requirements for your data bases. 

A single keypress can dial a stored number, 
send the log-on sequence on the host computer, 
and return terminal control to the user. Password 
protection prevents unauthorized access to desig- 
nated numbers. APT can also be used as an auto- 
dialer for voice communications. 


OTHER FEATURES 
RS232C port for direct computer connections at data rates 
to 9600 baud, or for connecting high speed modems and 
other accessories. Parallel printer port for hard copy. 


Numeric keypad, can dial phone numbers not in terminal 
directory. Built-in speaker with adjustable volume control for 
audio monitoring of phone line. Smooth scroll display. Auto- 
matic screen blanking to reduce possibility of burn. Brief- 
case size: 17" x 7" x 2". Weight: under 4 Ibs. 
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Quite simply, matching features with price, 
there is no other professional quality terminal avail- 
able today that can do as much at such low cost. 

APT terminals list for $498, in your choice of full 
stroke or membrane keyboard versions. Either style 
is also available with a display monitor for $697 list. 
The data display monitor alone, VP3012D, $199 list. 

For more information—or to order—call 800- 
722-0094. In Penna., call 717-295-6922. Or write for 
fully descriptive brochure to RCA Data Communica- 
tions Products, New Holland Avenue, Lancaster, PA 
17604. OEM and dealer pricing available. The new 
RCA APT. Expansive. Not expensive. 


APT VP3801. 
. Flexible membrane 


and hostile 
' environments. 


Circle 356 on inquiry card. 


NEW CHIPS 


THE 80286 
MICROPROCESSOR 


DURING THE PLANNING phase for a 
processor to follow the 8086, we at 
Intel realized that two distinct markets 
had emerged. One market required 
the power of the 8086 but was 
primarily driven by the customers’ 
need for cost-sensitive solutions. To 
satisfy this market, we defined a pro- 
cessor with a significant performance 
increase over the 8086 that also in- 
cluded such common peripheral func- 
tions as software-controlled wait state 
and chip select logic, three timers, 
priority interrupt controller, and two 
channels of DMA (direct memory ac- 
cess) This processor the 80186, 
could replace up to 22 separate VLSI 
(very large scale integration) and TTL 
(transistor-transistor logic) packages 
and sell for less than the cost of the 
parts it replaced. 


80286 FUNDAMENTALS 
For the second market, driven by per- 
formance, address space, and com- 
plex system-level requirements such 
as sophisticated OS (operating sys- 
tem) support and protection, Intel 
developed the 16-/16-bit 80286 micro- 
processor. 

To allow designers committed to the 
8086 to take advantage of the next- 


BY PAUL WELLS 


A dose look at Intel's 
32-bit iAPX 286 chip 


generation technology, the 80286 
design uses the 8086/88 instruction 
set and is capable of executing binary- 
level 8086 code. Like the 8086, the 
80286 operates at TTL levels and sup- 
ports the use of coprocessors. Among 
these coprocessors are the 80287, 
the iAPX 286 version of the 8087, the 
802586 Ethernet coprocessor, and 
the 802730 text and graphics copro- 
cessor (iAPX 286 refers to the family 
of chips that includes the 80286 
microprocessor; iAPX 186 refers to 
the 80186 family, and so on). The 
8086 instruction set has been ex- 
tended on the 286, and a new design 
employing a high degree of paral- 
lelism and pipelining to improve pro- 
cessor performance has been imple- 
mented. 

Finally, the 80286 was designed to 
be more "aware" of the complex 
problems it has to solve. For example, 
multitasking is a software-intensive 
Paul Wells has been employed by Intel Cor- 
poration (3065 Bowers Ave., Santa Clara, 
CA 95051) for the past 11 years. He has 
spent five years in engineering, two years in 
sales, and four years in marketing. He is cur- 
rently the Marketing Manager of Special Pro- 
grams within the microprocessor operation. 


solution to many types of problems 
but represents significant overhead to 
a CPU (central processing unit) that 
has no knowledge of what a task is 
and no way to support it. The 80286 
provides an implementation in hard- 
ware of task switching and a protec- 
tion model that recognizes attempts 
to violate protection criteria and 
monitors the transfer of contro! within 
the system. Virtual memory support 
was also fully integrated within the 
80286 to avoid reliance on external 
devices. 

To provide additional flexibility, the 
80286 operates in two modes. Follow- 
ing power-up or a system reset, the 
80286 is in real address mode, sup- 
porting a l-megabyte real address 
space. The real mode operates as an 
8086 except that it is up to six times 
faster, based on internal improve- 
ments and increased clock frequency. 
When you run the processors at the 
same clock speed and do not take ad- 
vantage of any 80286 capabilities, the 
80286 achieves 250 percent of the 
8086's performance. |Editors Note: For 
one example of how the 80286 performed in 
a system environment, see "The IBM PC AT,’ 
October 1984 BYTE, page 108.| The pro- 


(continued) 
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ТНЕ 80286 


cessor can continue to execute in the ` 


real mode or it can be switched to 
protected mode by setting a bit in a 
status register. In protected mode, the 
80286 supports a l6-megabyte real 
address space (24-bit address) and a 
virtual address space (32-bit address) 
of up to I gigabyte (one billion bytes). 


80286 MEMORY MANAGEMENT 
Memory management makes pro- 
grams and data independent of physi- 
cal memory location. 


LOGICAL ADDRESS 


SELECTOR OFFSET 


DESCRIPTOR 
TABLE 


SEGMENT | 
DESCRIPTOR 


In the 80286 protected mode, ap- 
plication programs deal exclusively 
with virtual address and have no ac- 
cess to the actual physical addresses 
that the processor generates. A pro- 
gram specifies an address in terms of 
two components: an effective address 
offset that determines the displace- 
ment in bytes of a location within a 
segment, and a 16-bit segment selec- 
tor that uniquely references a par- 
ticular segment. Jointly, these two 
components constitute a complete 


TARGET 
SEGMENT 


REAL 


ADDRESS 
E -— 


SEGMENT 
BASE 


RESERVED FOR IAPX 386 
(MUST BE ZERO) 


Р | DPL | ТҮРЕ ЕОМ 
ACCESS BYTE 


BASE 23-16 


BASE 15-0 


SEGMENT SIZE 


Figure 2: Descriptor data type. The meanings of the access: byte abbreviations 
are P=present bit; DPL=privilege level: TYPE=type of descriptor. ED=expand 
down (stack); W=write protect bit; A=access bit (segment has been readlwritten). 
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32-bit virtual address pointer data 
type. 

Programs manipulate these 32-bit 
virtual addresses in exactly the same 
way as the two-component addresses 
of real address mode. After a program 
loads the segment selector compo- 
nent of an address into a segment 
register, each subsequent reference to 
locations within the selected segment 
requires only specification of an off- 
set; this improves speed. 

The important difference between 
real address mode and protected 
mode is the format and information 
content of segment selectors. The 
protected mode alters the interpreta- 
tion of the value in a segment register 
from a 16-bit real address to a table 
index (figure 1). In addition, protected 
mode extends the 16-bit segment 
registers by 48 bits to hold the ad- 
dressing protection, access write, ac- 
cess bit, and privilege information. 

Selector loading in protected mode 
parallels the loading of a segment 
base in real address mode. By retain- 
ing the basic addressing procedures 
of real address mode in protected 
mode, the 80286 eliminates rewriting 
application programs to use virtual 
memory. 


80286 ADDRESS TRANSLATION 
The 48-bit segment register cache 
contains a segment descriptor that 
defines the properties of the segment 
being addressed, such as the base ad- 
dress in physical memory, segment 
size (from | byte to 64K bytes), and 
protection parameters for a single 
segment of memory (see figure 2). All 
the descriptors needed to define a 
program space are collected in a 
descriptor table. 

The 80286 uses this cache descrip- 
tor information in a segment register 
to translate a programs virtual ad- 
dresses to real addresses. As long as 
a program remains within the bound- 
aries of a single segment, the pro- 
cessor obtains all address-translation 
information from the descriptor field 
in the segment register. This normally 
takes one processor clock cycle 
(which is 125 nanoseconds at 8 MHz). 

(continued) 


Introducing the Most Powerful 


Business Software Ever! 


TRS-80™ (Modell, II, Ш, or 16) e APPLE" e ІВМ" e ОЅВОКМЕ' е CP/M'" è XEROX™ 


GENEBAL LEDGER? 
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The VERSABUSINESS” Series | 


Each VERSABUSINESS module can be purchased and used independently, 
or can Be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES™ $99.95 

VERSARECEIVABLES™ is a complete menu-driven accounts receivable, invoicing, and 
monthly statement-generating system. It keeps track of all information related to who 
owes you or your company money, and can provide automatic billing for past due ac- 
counts. VERSARECEIVABLES" prints all necessary statements, invoices, and summary 
reports and can be linked with VERSALEDGER Il” and VERSAINVENTORY™. 


VERSAPAYABLES" $99.95 

VERSAPAYABLES" is designed to keep track of current and aged payables, keeping you 
in touch with all information regarding how much money your company owes, and to 
whom. VERSAPAYABLES" maintains a complete record on each vendor, prints checks, 
check registers, vouchers, transaction reports, aged payables reports, vendor reports, 
and more. With VERSAPAYABLES". you can even let your computer automatically select 
which vouchers are to be paid. 


VERSAPAYROLL™ $99.95 

VERSAPAYROLL™ is a powerful and sophisticated, but easy to use payroll system that 
keeps track of all qovernment-required payroll information. Complete employee records 
are maintained, and all necessary payroll calculations are performed automatically, with 
totals displayed on screen for operator approval. A payroll can be run totally, automati- 
cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired, totals may be posted to the VERSALEDGER II“ system. 


VERSAINVENTORY™ $99.95 

VERSA INVENTORY™ is a complete inventory control system that gives you instant access 
to data on any item. VERSAINVENTORY™ keeps track of all information related to what 
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
invoices directly or to link with the VERSARECEIVABLES" system. VERSAINVENTORY™ prints 
all needed inventory listings, reports of items below reorder point, inventory value re- 
ports, period and year-to-date sales reports, price lists, inventory checklists, etc. 


CAM LET ROMNICS: 


50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 


VERSALEDGER II™ $149.95 


VERSA LEDGER [Ї'* is acompleteaccounting system that grows as your business 
grows. VERSALEDGER II™ can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 
€ VERSALEDGER II™ gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 
e stores all check and general ledger information forever, 
e um tractor-feed checks, 
andles multiple checkbooks and general ledgers, 
® prints 17 customized accounting reports including check registers, 
balance sheets, income statements, transaction reports, account 
listings, etc. 


VERSALEDGER ЇЇ" comes with a professionally-written 160 page manual de- 
signed for first-time users. The VERSALEDGER Il“ manual will help you become 
quickly familiar with VERSALEDGER II", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 


SATISFACTION GUARANTEED! 


Every VERSABUSINESS™ module is guaranteed to outperformallother competitive systems, 
and at a fraction of their cost. If you are not satisfied with any VERSABUSINESS™ module, you 
may return it within 30 days for a refund. Manuals for any VERSABUSINESS'" module may be 
purchased for $25 each. credited toward a later purchase of that module. 


To Order: 


Write or call Toll-free (800) 431-2818 
(N.Y.S. residents call 914-425-1535) 


* add $3 for shipping in UPS areas * add $5 to CANADA or MEXICO 
* add $4 for C.O.D. or non-UPS areas * add proper m A 


mam 
DEALER INQUIRIES WELCOME 


All prices and specifications subject to change / Delivery Rov to availability. 


+ TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. - *APPLE is a trademark of Apple Corp. - *IBM is a trademark of IBM Corp. - *OSBORNE is a trademark of Osborne Corp. 
*CP/M is a trademark of Digital Research - *XEROX is a trademark of Xerox Corp. 
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Whenever a program loads a new 
selector into a segment register, the 
CPU automatically copies the descrip- 
tor from main memory into an on- 
board cache within the 80286 (figure 
3). Once the hardware has copied the 
segment-addressing information from 
memory to the cache, the CPU does 
not refer to a descriptor table again 
until the program requires access to 
another segment. 


DESCRIPTOR TABLES 
At any one time, a user's address 
space is defined by three descriptor 


CPU 
VIRTUAL ADDRESS POINTER 


SELECTOR 


EXPLICIT CACHE 


DESCRIPTOR TABLE REGISTER 


INDICATES THE LOCATION AND LENGTH OF THE DESCRIPTOR TABLE. 


CPU 
VIRTUAL ADDRESS POINTER 


EXPLICIT CACHE 


BASE 


DESCRIPTOR TABLE REGISTER 


3. AFTER THE PROCESSOR VERIFIES SEGMENT ACGESS RIGHTS, IT COPIES THE 


DESCRIPTOR TO THE DATA SEGMENT 105) REGISTER. 


tables: a global descriptor table (GDT) 
for code and data common to all 
tasks, an interrupt descriptor table 
(IDT), and a local descriptor table 
(LDT) that defines the code and data 
private to each task. There are as 
many LDTs as tasks in the system. 
These tables form the interface be- 
tween the OS software and the 80286 
virtual addressing hardware. The ad- 
dress of each table is automatically 
maintained by the 80286 through 
three on-chip registers: GDTR, IDTR, 
and LDTR. Switching from one user's 
local address space to another's only 


MEMORY CPU 


S PESMENT 


— SEGMENT 
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VIRTUAL ADDRESS POINTER 


EXPLICIT CACHE 
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requires changing the LDT register in 
the CPU. 


PROTECTION 
The hardware-enforced protection of 
the 80286 improves the reliability of 
an entire system (by confining soft- 
ware errors) and keeps the system 
running even when a user program at- 
tempts an invalid or prohibited opera- 
tion. The 80286's protection mecha- 
nism can locate and isolate a large 
number of program errors during de- 
velopment and prevent the propaga- 
(continued) 
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DESCRIPTOR TABLE REGISTER 
1, THE PROGRAM PLACES A SELECTOR IN THE SEGMENT REGISTER. THE TABLE REGISTER 2. THE PROCESSOR ADOS THE SELECTOR INDEX TO THE BASE ADDRESS OF THE DESCRIPTOR 
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4. THE PROCESSOR USES THE DESCRIPTOR INFORMATION TO CHECK SEGMENT TYPES AND 


LIMITS AS WELL AS TO FORM EFFECTIVE ADDRESSES. 


Figure 3: Virtual memory addressing procedure on the 80286. 
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COMPUTERS 

COLUMEIA 

MPC 4710 (128K, 2 Orives) ......... §Call 

MPC 4610 (10 MB Hard Dan. BE e Call 
| VP 210 (Portable) . . "OT BO 

MPC 4220 (256K, 2 Drives) -— “er .. 50811 

MPC 4520 (256K, 10 MB Hard Disk) .. .. $al 

VP 2220 {Portela w/288K) . ....... 


CORÜNA 

PC-22 (256K, 2 Drives) ..,........ §Call 
Portable PC-22 (256K, MS-DOS 20}... . §Call 
Portable PC-XT (256K, 10 MB Disk). , . . §Call 
FUJITSU MICRD 105 (8088/2804) . $1995 
НЕС 

PC-8201A (w/ 18K RAM). . s... 9479 


PC-6601A (Z60A, ВАК, 2 Drives, 12" Monitor, 
WordStar, MailMerge, Multiplan, NBASIC) $1189 


PC-8801À W/8088, 005, ,........ 01499 
APC-H02 (6066, 126K, 78" Drives) . 02849 
SANYO 
MBC 550-2 (8088, 128K, 1 DSDD Drive (320k), 
WordStar, CalcStar, EasyWriter) . . . . . S Call 
MBC 555-2 (550-2 Plus 1 Add. Drive, 
Mailmerge, Spellstar & Infostar) , . . , Call 
SEEQUA Chamefeon/Pius (8088, 200) . . .  SCall 


SWP Micro Computer Products 

Co-Power-88 Board (8088 w/ 256K, 1 MB) 

For KAYPRO 2, 4, 10 & MORROW... , §Call 
yok Lotus Patch Now Available ** 

TAVA IBM Look-Alike (126K, 2 Drives) ...  SCall 
TELEVIDEO 


1805 (8088, 126K, 2 Drives, DDS 2.0). , . . Саі 
TPC-II (Portable Version of Above)... , „  SCall 
Personal Mini (Multi-User System), . >., Саі 
FOR IBM-PC & COMPAQ 

AST RESEARCH INC. 

MEGA PLUS Ii (64K, Ser &Cik).. , 2... $285 
SIX PACK PLUS (64K, Ser/Par, Сік)... , , 0285 
COMBD PLUS (84K, Ser/Par, Clk)... , . 0265 
МО PLUS II (Serial Port, Clock/Cal) . . . . . . 90128 
** OPTIONS ** 

ВАК Installed. .,.,.........., ei 958 


Serial/Parallel/Game Port. . . , E 
МОМО GRAPH PLUS Card... ..,...., Саі! 


OUADRAM 

EXPANDEO QUAQBOARD (5, P, Clock, Game) 

2. AT 9279 29K ...... 9529 
QUAD 512« (Serial Port, Maximum 512K) 

NE LL ou $0239 256K ,..... $369 
QUADCOLDR | (Video Board) |... ..... 9199 
QUAOLINK (6502 w/ В4К). . , ....... 9479 
AMDEK MAI Board (128K, 840 x 400) ... 9369 
CCS SuperVision (132 Column)....,.. 9469 
HERCULES Graphics Board (720 x 384) . , — $339 
Color Card (RGB, Composite, Parallel) .. . $169 


INTEL 8087 Math Co-Processor ...,. ‘ 
KEYTRONIC Deluxe IBM Keyboard (5151). . 
MA SYSTEMS PC Peacock (RGB & Composite, 


Parallel Port) . 9230 
MICAOLOG Baby Blue 1 (2808, вак, Parallel & 
Serial Ports, Clock/Calendar). ‚..... $539 


ORCHID PCTurb0...,,....,..... $Call 
PANASONIC JA 551-2 (0500 Thinline E $149 
PARADISE SYSTEMS Multi-Display Card . §409 


Modular Graphics Card ........ aaa 9908 
PLANTRONICS ColorPlus.......... 9419 
STB SYSTEMS Graphix Plus Il. ....... 5289 
МООН TT §Call 
TANDON TM 100-2 (0500 Oisk Drive) ... $179 
TEAC FO-558 (0500 Thinline Drive) . §159 
TECMAR Graphics Master i x 400 id $519 

The Captain (w/ ПК). ane ea 0708 

1st Mate (w/ ОК)... а... ... 0228 


HARD DISK 

CAGITD 10 MB Intarmsi ШМ ...... $675 
MICRO SCIENCE 10 MB Наи Haight .... $878 
CORVUS 

Omne {1МВ}............. $2079 
Treneporter , $388 Pantar Server . $808 
Hatwork Mirror $1778 


$809 TheBank... 


DAVONG 
Universal External: 10/21 MB . $1925/$2645 
Internal for ІВМ: 10/21 MB . $1695/52495 


IOMEGA Bernoulli Box 
Dual 10 MB Remov. Cartridge Drives . . . , — SCall 
PEGASUS-GREAT LAKES 


10 MB Internal For IBM . — $1079 
23 MB External (w/ Controller)... . . . $1798 
acs 
10/20 MB (w/ 5 MB Back-Up) . . $2995/$3495 
TALLGRASS 
12 MB External w/ Tape Back-Up... ., 52799 
20 MB External w/ Tape Back-Up... ,. 93179 
TECMAR 
Remov. Cartridge Winchester in РС (5 MB) $1569 
10 MB wi 5 MB Cartridge in Chassis... 93149 
XCOMP 16 MB External (For IBM, Apple, 

Kaypro & Morrow Designs). . $1749 


CALL FOR PRICES ON DATAMAC, ALLOY, SYSGEN 


DOT MATRIX PRINTERS 


BROTHER/DYNAX OM-40.......... SCall 
C-ITOH Prowriter | 6510 AP.. ,,..,.. $348 
DATA PRODUCTS 6000 Paper Tiger Series . — SCall 
DATASOUTH DS-180....... $1148 


RX-80 ...... §Call 
FX-80 ....., SCall 


RX-80 F/T... . SCall 
FEN... §Call 
Xw NLO Option Board for FX/JX Available "v 


FLORIDA DATA (800 CPS, 4 Fonts) , 93085 


MANNESMANN TALLY 
МТ 180L . . . $599 MT180L..., $788 
Spirit-60.... 5209 MT1602..... S Call 
МР!$рїп!е................. SCall 
NEC 
P2 Pinwriter (180 CPS, 10" Carriage) . . . 9649 
РЗ Pinwriter (180 CPS, 15" Carriage). .. 9869 
OKIDATA 
M 89 .,.... $Cal ML93......, SCall 
ML84(P) .... SCal Pacemark .... SCall 
PANASONIC KX-P1090/1091. , | . 0279/5328 
SMITH CORONA D-200 

(120 CPS, NLO 17 x 18)... . er $469 
STAR MICRONICS 
Gemini 10X. , . — $265 бетіпі 15Х... $369 
Delta 10 .. , . 9409 Deltat5 .,.. $649 
Radix 10, ... $589 Radix15.... $8809 
TEXAS INSTRUMENTS 
880R0..... $469 855RQ..... 5750 
TOSHIBA 
P1340 ..... 8779 РІЗУ. ..... $1388 


LETTER QUALITY PRINTERS 


ABATI 10-20 (18 CPS, 15” Carriage) .... $385 
BROTHER/DYNAX 
НА-15 (13 CPS, Diablo Compat.). . . . . $389 
HR-25/HR-38 . ...,........ 5849/5889 
DIABLO 
820 API... $809 630 ECS/IBM $2049 
JUKI 6100 (17 CPS, Diablo Compat.) ....  SCall 
NEC 
2030. .... $885 2050..,... 9815 
бай. 7. 91278 7700. ..... $1725 
kk CALL FOR 8800 SERIES PRICING ** 
OLYMPIA Compact RO/2 .. . ... А b 
ESW 3000 (50 CPS, 15" Carriage) . $1389 
QUADRAM Quadjet (Ink Jet Printer)... . $758 
QUME Sprint 1140/1155/1190. §1299/§1479/§Call 


SILVER -ВЕЕВ 
EXP 500 (Paralel or Seria)... 2.2... 9389 
EXP 550 (P or S, 15" Caria ge) TTE CM. $449 


STAR MICAORIES Power Typa {18 СРЗ) .. 9339 


TRANSTAR 1120/7130... ...,. 9409/9589 
PLOTTERS 
AMOEK OXY-i00/Amplot 11, ..... §$609/$879 
ENTER COMPUTERS 
Sweet-P...., $Call Six Shooter... $659 
HOUSTON INSTRUMENTS 
OMP-40-2, . $779 DMP-29 ,.. 91848 
OMP-41/42 .. 92399 DMP-51/52 . 93855 
ОТ-11 Dipitizer(1-ButtonCursor) „„.... — 9719 
DT-114 Digitizer (4-Button Cursor)... .. . $778 
PANASONIC VP-BBOIA |.  _ $1449 
ROLAND OXY-101/DXY-600..... 9539/5899 
STROBE Model 200/Model 260. . $518/5728 
MONITORS 
АМПЕК 
Video 300/300A/310A . . . $135/5145/5158 
Colorle .., $288 Colorlle ., . , 9419 
Color 300/500/800/700/710 .....,..  SCall 
MONITECH 12" Green/Amber.....,... $69 
PRINCETON GRAPHICS НХ-12 .,..., , $49 
ЅА-12 (890 х 480)....,,.., IE. 
Max-12 (12" Amber, TTL) a4. See 
QUAORAM Quadchrome.......,.... $489 
Dusdchrome і... ...... 9459 
ROLAND 
MB-121G . $135 М8-121А ; $145 
MB-1226 , $155 MB-122A .., 5165 
CB-141. ,. . . $279 CC-141..... 9559 
SAKATA 
$G- 1000 $109 SC-100... 9288 
SA-1000 9119 SC-300..... $8998 
TAXAN 
KG-12N. . . .. $108 KG-12N/UY. . , 5119 
210 (380 x 282) $259 420(840x282) 9439 
ZENITH 
ZVM-123A.... $88 ZVM-122A... $105 
ZNM-135 (13", RGB/Composite, 840 x 240) 9459 
TERMINALS 
ESPRIT 
Esprit)... , . . Са Espritll . . $499 
Esprit ll... . , SCall ESP-6310.... $588 
QUME 102/1024 , . M ... 5489/5489 
103/108 (Green). ... 5849/9519 
TELEVIDEO 914/924. , .., ... 9519/9875 
ОИЕ еа §Call 
Personal Terminal... ... ... $419 
w/ 300 Baud Modem. oO. IN 9528 


VISUAL 50/55, ...,.,..,.... 9559/9809 
102/300 . го. 9639/9769 
WYSE 

WY-50 9519 WY-75..... $618 
МҮ-100. . .,. $659 WY-300 ..,. . 9819 
ZENITH 

Д9... 2. $649 249. ..... SCall 
ZTXA0., $329 7TX-M ,.., .— $388 


COMMUNICATIUNS FOR TBM 


ANCHOR 

Mak oo... $179 MarkXil.. . 

ОСА Irma/irmaline... ........ 

HAYES 

Smartmodem 300/1200 . . ..... §219/$509 
Smartmodem 12008 (IBM) ........ $439 
NOVATION 

Smart Cat Plus 300/1200 w/ Mite...... 9328 
PRENTICE PDPCDM C100/X100. . . . 5359/5379 
QUADRAM Quadmodem...... =... - SCall 
TRANSEND PC Modem Card 1200. рб: $419 
VEN-TEL 1200 Plus . . .. . жк ааа. $Call 
SOFTWARE 

ASHTON-TATE dBase lll/Framework .... Саі! 
HAYES Please.....,..... <4 9280 
LIVING VIDEOTEXT ThinkTank. ...... 1 9195 


LOTUS 1-2-3/Symphony. . . . . $329/SCall 
MOBS Knowledge Manager. ..... . 9349 
MICROPRO WordStar Pro Раск (IBM) ...  SCail 
MICRDRIM R:Base 4000 . — 9308 
MICROSOFT Multiplan |... .,...... $128 
SAMNA Word lll... ....... T". 
SATELLITE SOFTWARE WordPerfect 2... 9259 
SOFTWARE PUBLISHING PFS:Write . , .. $105 
SOFTWORD SYSTEMS Multimate.... . . 9319 
WARNER SOFTWARE Desk Organizer. , 5205 
FOR APPLE It/Ile 
ALSCP/MCard......, o. 6219 
Smarterm 11 (80 Column Card) . $129 
DIGITAL RESEARCH CP/M Gold Card wi ВАК $349 
FOURTH DIMENSION 16K RAM Card... .. $55 
60 Column Card w/ 64K (lie Only). .. $129 
HAYES 
Micramodem lle w/ SmattCom!. .. $245 
Smartmodam 00/1200. . $219/$509 
INTERACT. STAU. PKASO Uneversal .... 5125 
МА SYSTEMS Ümnigraph. . .. ..... $79 
MICROSOFT Premium Soficard (ile) ... 9279 
Softcard (Appig/Franklin) ‚.-. 9229 
MICROTEK Dumpling-6X . ...... 975 
NOVATION 
J-Cat (Auto Ong/Answer, 300 Baud). . . 5105 
Apple Cat Il (300 Baud). ge $225 
212 Apple Cat 11 (1200 Baud). 2. §409 
103/212 Smart Cat (1200 Beus). .... $399 
ORANGE MICRO Grapple. ......_ $108 
Buffered Grappiere (16K). . .... $169 
PCPI Appiicard 6 МНХ, . .. . . $249 
RANA Elite П/П)... . etos 5349/5429 
TRAMSEND А50 .............. $125 
Modemcard wi ŞpurEE., ......,., 9239 
MISCELLANEOUS 
SINGLE-SIDED DISKETTES 
abe om od 923 Dysan .... 024 
Maxell... . 923 Verbatim. .,.. 923 
DOUBLE-SIDED DISKETTES 
Sene a, ES | ETT $32 
Maxell.,.,, - 


$32 Verbatim, ,.., $31 


SPECIAL 


RANA 1000 ..$255 


PRINT BUFFERS 
QUADRAM Microfazer 
Paraltel/Parallel 
18K. . 9139 84K . 5105 126K. 9238 
Serial/Serial, Serial/Parl, Parl/Serial 
6K.. 5145 16K., $155 84K , 5209 
INTERACTIVE STRUCT. ShuffleBulfer 32K. . — $219 
PRACTICAL PERIPHERALS Microbuffer32K. $209 


SURGE PROTECTORS 


NETWDRX Wire Tree/Wire Tree Plus. 959/575 

ULTIMA 5Е-800............... 938 
EMERGENCY POWER SYSTEMS 

TrippLite BC200-10 (battery incl) .... $270 

TrippLite BC425-FC (425 Watts). ... à$429 
FOR COMMODORE-64 

CARD COCard?+G..,.,.....-.. 949 

ORANGE MICRO GrapplerCO....... 9102 


CUSTOMER SERVICE IB 


401-781-0020 


ORDERS ONLY 


800-843-4302 


150 Broadway, Suita 2212, N.Y., NY 10038 


Money Order, Cashier's Ck. Personal Ck (2 Weeks Та Clear}. 
Ali Prices Reflect Cash Discount. 2% COD Charge. 

APO Orders Add 6%. Add 3% For Net Terms. 

All Returned Non-Defective Merchandise Are Subject To 
20% Restocking Charge. 

GenTech Reserves the Right to Change Advertised Prices. 
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Easy toUse 
Word Processor with the 
Power of BASIC 


VEDIT 

has been 
acclaimed 
for the last | VEDIT у 36 
four years | 
the industry i i 3 
standard Da 
in text 
editing. 


IntoWorig 


S 
Оян Report Card 


Now there's VEDIT PLUS. 
VEDIT PLUS is easy to learn, yet 


can do things far beyond ordinary 
word processors: 


ө Sort a mailing list 
© Perform arithmetic computations 
e Compare files 
e Edit mulitple files of unlimited size 
The power of VEDIT PLUS is equal to 
a high-level language - it gives you: 
e [f-then-else decision making 
ө Pattern matching 
€ User prompts and input 
ө An optional Z80 to 8086 translator 
Expect a lot from VEDIT PLUS. It's 
from CompuView - nationally recog- 
nized for user support. 
For a demo disk, more infor- 
mation or the dealer nearest you call 
toll free: 


1-800-327-5895 


VEDIT PLUS is available for prac- 
tically every microcomputer . . .$225 


CompuView 


PRODUCTS, INC. 


1955 Pauline, Ann Arbor, Mi 48103 
(313) 996-1299 e (800) 327-5895 
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tion of errors in other tasks or pro- 
grams once the system is installed. 
Protection in the 80286 has three 
basic aspects: data-type checking, sys- 
tem software isolation, and task isola- 
tion. 


DATA-TYPE CHECKING 
The foundation of the 80286 protec- 
tion mechanism is the segment, the 
smallest region of memory that has 
unique protection attributes. Modular 
programming automatically produces 
separate segments whose contents 
reflect the natural construction of a 
program, e.g, code for module A, 
data for module A, stack for the task, 
etc. The 80286 was designed to op- 
timally execute code for software 
composed of independent modules. 
The attributes of each segment are 
contained in the memory-resident de- 
scriptors | discussed earlier. During 
address translation, the 80286 protec- 
tion mechanism compares the seg- 
ment's attributes against the opera- 
tion requested. Thus, with no software 
intervention, it is possible to guard 


SYSTEM 


KERMEL 


TASK С 


APPLICATIONS 
ILEA4T PAHYILESEO! 


CUSTOM 
EXTENSIONS 


SERVICES 


against executing data or writing into 
a write-protected area. All checks are 
made for each instruction the CPU ex- 
ecutes and take one-half of a pro- 
cessor clock cycle. Since the checks 
are performed concurrently with ad- 
dress formation, there is no perfor- 
mance penalty. 

The hardware performs several 
checks while loading a segment reg- 
ister. These checks enforce the protec- 
tion rules before any memory refer- 
ence is generated. The hardware 
verifies that the selected segment is 
valid {is in memory and is accessible 
from the privilege level in which the 
program is executing) and that the 
type is consistent with the target 
usage (code, data, stack). For exam- 
ple, a code segment or read-only data 
segment cannot be written. 

All these checks are made before 
the memory cycle starts; any violation 
prevents that cycle from starting and 
causes an exception to occur. This 
prevents the machine state from be- 
ing partially changed due to an excep- 
tion detected halfway through an 


S 
DESCRIPTOR 
TABLES 


TASK A 


PRIVILEGE LEVEL 
ISOLATION 


Figure 4: The four-ring protection model showing tasking. 
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Four privilege 
levels provide the 
isolation necessary. 


operation and streamlines exception 
handlers. 


ISOLATING SYSTEM SOFTWARE 
The 80286 provides a four-level, ring- 
type protection mechanism to isolate 
application software from various 
layers of system software (figure 4). 
Software modules at the operating- 
system level are protected from 
modules in the application level. 
Within the OS, the kernel can be 
isolated from the more dynamic oper- 
ating extensions such as device 
drivers, standard libraries, and other 
services. This is especially important 
in an environment that supports 
multiple, concurrent instruction 
streams. 

The four privilege levels provide the 
isolation necessary for the system's 
various layers. Privilege on the 80286 
is hierarchical with the levels num- 
bered from 0 to 3, where 0 is the most 
trusted level and 3 the least. Programs 
at a given privilege level can access 
data and code at the same or a nu- 
merically higher privilege level. 

The 80286 controls access in the 
opposite direction through a mecha- 
nism called a gate. A gate is a 48-bit 
datatype residing in a user's descrip- 
tor table that points to (contains the 
address of) the procedures in a more 
privileged ring accessible to the call- 
ing procedure. The referencing proce- 
dure uses a standard CALL instruction 
with the operand containing the gate's 
address. The 80286 recognizes that a 
level transition is in progress and per- 
forms the necessary access checks 
automatically If the checks are 
passed, access is allowed to the target 
procedure (figure 5). 

The gate for a more privileged pro- 
cedure must reside at the calling pro- 
cedure’s privilege level. If the privilege 
levels do not agree, the processor will 
fault the operation. It is impossible for 


a procedure to access a procedure at 
(continued) 
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NP AREHOUsr S 
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Call tor programs not listed 


Technical & Other Information (602) 246-2222 
TOLL-FREE ORDER LINE 1-(800) 421-3135 


FREE SOFTWARE! 


DATA BASE MANAGEMENT SYSTEMS 


Fox and Geller Quickcode ......... $149 
Knowledgeman................... $275 
Condor 1........................ $315 
SES CNC) a i oca a $285 
(741 MEET. $249 
hog. AUTEM $249 
io. Meet rw $165 
Personal Pearl ................... $215 
Fast Facts for IBM PC............. $135 
RBase 4000 ...................... $269 
CIE Lor PME $119 


WORD PROCESSING 
ordstar, Mail Merge, Correct 


Star, Star іпдех .................. Call 
\уогйзїаг........................ Call 
Leading Edge Word Processor 
will Merge «cine gs ccc cep cine es ones $95 
Mail Merge or Correct Star ........ $130 
Microsoft Word With Mouse ....... $284 
Word КЕГИ... aae ag otii es $248 
Volkswriter for the IBM РС ........ $110 
Volkswriter DeLuxe............... $155 
Metasoft Benchmark .............. $265 
PP DC ERI EET CETT EET $249 
Peachtext 5000................... $185 
Re SHEETS 

u ar r — н, $99 
ee Ш eee $145 
ЭШЕ АШ ME. лн... йин ба, $195 
Microsoft Multiplan............... $119 
niu —————— P $259 
ACCOUNTING 


R's. I eos nus Call 
Dnlate A CENCE... arom «cae ows ows od $95 
MBA Accounting ................. Call 
TRANSFER PROGRAMS 

Hayes Smartcom.................. $88 
Мо\уё@-!Ї........................... $78 
Mirrnstuff Crosstalk . . $0Ī 


FREE SOFTWARE! 


Purchase an Okidata, Epson, or Gemini printer and receive at no charge a program to 
set print characteristics and to make your computer function as a ттл 
typewriter. Retail value $50. Available for most disk formats. 


FREE SOFTWARE! - 


LANGUAGES © | 

Lifeboat Lattice C Compiler........ $295 
Microsoft C Compiler ............. $315 
Microsoft Pascal Compiler......... $215 
Microsoft Basic Compiler ......... $245 
Microsoft Basic Language ......... $235 
CBASIC 86 for IBM РС............. $135 
CP/M-88 for IBM РС. „иша каза кзы $37 
Concurrent CP/M 86 .............. $160 
FOR PC DOS 

ANTON UNILAB т. к чө dios t a $48 
mr 34 WEM $34 
zc oA ETT $79 
Harvard Project Manager ......... $225 
Microsoft Flight Simulator.......... $32 
HARDWARE 

Hayes 1200 Modem............... $485 
Hayes 1200b Modem for IBM PC ...$415 


Internal Modem for IBM PC 1200B . .$285 
Anchor Signalman 1200 baud Modem $240 
CDC 360K Disk Огімеѕ.............. $199 
1/2 Height Panasonic Drives D/S D/D $165 
10 MB Sigma hard drive for the PC . $895 
30 MB External Hard Drive for IBM PC$1795 
10 MB Datamac external hard drive 


Tar IBM РЁ....................„ 
Princeton RGB monitor ............ $450 
Taxan RGB Vision 420............. $425 
peer 
gib dge IBM PC Compatible - 

Drives - 256K Ram 

МОЕ ао ыы аай eee $1795 
сокета GDITDÜLGI siio ose comes ewe Call 
Televideo Portable & Software ...$1495 
BOARDS FOR THE IBM PC 
OR LOOKALIKES 
Color Board with Par. Port ........ $199 
Plantronics Color Plus Board ...... $305 
384K Board with 256K............. 3 
Maynard Sandstar Controller ...... $195 
STB Graphics | X Ope сан $340 
Tecmar Graphics Mater ........... $495 
New Quadram Multifunction Board . Call 
PRINTERS 
Gemini TÛX ...................... $265 
бетй TRES ое a.s... $365 
Okidata 82A, 83A, 92P, 93P ........ Call 
Okidata 84P...................... $895 
ЫЕ ОО FAVERE $409 
Call on all Epson Models 
Daisywriter 2000 ................. $975 
SUN RARE >... а. etic cco Call 
MEG GRO. PRENNE Call 
et i озара Call 
МЕС 3550........................ Call 


TERMS: Prices include 3% cash discount. Add 3% for charge orders, Shipping on 
most items $3.00. AZ orders +6% Sales Tax. Prices subject to change. 


TOLL-FREE ORDER LINE 1 (800)-421-3135 
WAREHOUSE DATA PRODUCTS 


— 2701 West Glendale Ave., Suite 6 
=a Phoenix, AZ 85021 


- 
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IBM-PC or PC compatible 


IEEE-488 INTERFACE BOARL 


LT | ATI E 

VERSATILE 
mplements the entire IEEE A488(GP. 
high-leve 


commands and standard mnemonics 


m JO IT ri | = | 
B. n B Stanaara with 


[ Residen firmware routines support 
interpreted and compiled BASIC 
rascal, C ANS othe: languages. 


Supports Lotus 123 апа most 


wordprocessing programs 


Опе board drives any combination of | 


15 IEEE-488 peripherals. 


в Emulates most Hewlett-Packard con: 


and graphics lan- 
single line 


troller Tunctions 
q uag в sta’ erm eni S VA "tn 


= = 
[= [ ды] 
BASIC 


statements 


oupports Tektronix Standara Codes 


апа Formats 


è Small size - fits the PC/XT short slot 


FAST 
T 


= an | ^ P9 b = ja 
Burst DMA - 800KB/sec 


7 РЕ a. БД Ti 14 "" i 
Continuous DMA > 300K 8/sec 


Clear, concise documentation in 
complete tutorial and source 


DUS 


Jiagnostics, graphics plotting, апа 


"luades g 


coge Tor mteractive bus contro 


many otner applications 


e $395 complete. There are no 


extra soitwaàre chargas. 


q =, mA чеш 


mem — 


CAPITAL EQUIPMENT CORE 


10 Evergreen Avenue 


Burlington, MA. 01803 


1617) 273-1818 


nsdemark of international Busing | Machin 8 Corp 
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another level unless it has access to 


the gate. It is also impossible for a 
user to manufacture a gate or manip- 
ulate its descriptor table. Operations 
on descriptor table contents are al- 
lowed only at level O. 

The multiringed mechanism of the 
80286 has simplified the view that ap- 
plication programs have of the oper- 
ating system. Each request for system 
resources passes directly to the OS 
via the gate structure. The application 
has access to the OS through as many 
different paths (gates) as the system 
designer allows. Since no operating 
system intervention is necessary to 
pass into a "supervisor" state, the 
80286 also provides a performance 
enhancement over the software- 
based user/supervisor approach. 

The most important aspect of the 
ring model and gate mechanism is 
that it is transparent to the applica- 
tion programmer. For the user, a 
CALL instruction acts as if a system 
service were locally defined. 


FOUR PRIVILEGE LEVELS 

Four privilege levels allow the devel- 
opment of more reliable, flexible sys- 
tem software. For example, an oper- 
ating system is normally composed of 
two parts: a kernel and system ser- 
vices. The system kernel is responsi- 
ble for supporting key system-level 


PROGRAM 
VISIBLE 


pem 


SELECTOR 


mechanisms such as memory alloca- 
tion, task scheduling, and dispatching. 
The kernel represents the most static 
code in the system. The services por- 
tion supports more dynamic aspects 
such as file access scheduling, data 
communication, and device control. 
Normally, these two parts are phys- 
ically placed together in a supervisor 
space. A major problem arises when 
the operating system is updated with 
a new device driver or data commu- 
nication protocol. Changes com- 
promise overall system integrity. 

The 80286 lets an operating system 
be physically separated with con- 
trolled access, monitored by the hard- 
ware, between the two parts The 
kernel could be placed at level O, 
isolated and unaffected by any 
changes to the system services at 
level 1. The kernel's integrity is main- 
tained and the kernel can be smaller 
due to the hardware assistance sup- 
plied for task and memory manage- 
ment. 

Privilege level 2 could contain the 
custom operating-system extensions. 
Such customizing can be kept isolated 
from errors in application programs 
and cannot affect the basic integrity 
of the system software. Examples of 
customized software are the database 
manager and logical file access 
services. 


OFFSET 


OS ENTRY 
POINT 


DESCRIPTOR 


BASE ADDRESS 


Figure 5: 80286 operating system CALL model. Because the offsets are taken 
only from the OS table, applications can only access elements at the prescribed 


point. 
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Tasks are dynamic 
and execute one 
or more programs. 


This is just one example of protec- 
tion mechanism usage. The four pro- | 
tection levels can be used in many dif- 
ferent ways or, in the case of some im- 
plementations, not at all. The usage | PR Wg 
(or nonusage) is up to the system 
designer. 


ANIMATION 
that's — smooth, and flicker 
TASK ISOLATION free! Write, produce, and direct your own 

| n computer movies. No programming skills are 
An important distinction exists be- s — to create superb full-color animation. With easy to use 
tween tasks and programs. Programs p Т ТАКЕ -1, you define animation shapes and movements, “shoot” scenes 
(instruction in code segments) are frame-by-frame, add text at any time, and then combine the scenes to make a 


static and consist of fixed sets of code complete movie, Perfect for presentations and demos. 
and data, each with an associated Available at your local software store or direct from BAUDVILLE. $59.95 Requires 64K 
privilege level. The privilege assigned Visa and Master Charge accepted, Michigan residents add 496 sales tax. 


to a program determines what the For Apple Пс, //e, and 14+ or compatible computers. Appie is a registered trademark of Apple Computer, Inc. 


program may do when a task ex- 
ecutes it. Privilege is assigned to a 
program when the system is built or 
when the program is loaded. 

On the other hand, tasks are 
dynamic and execute one or more 
programs. Task privilege changes with 
time according to the privilege level 
of the program being executed. Each 
task has a unique set of attributes that 
define it, such as address space, 
register values, stack, and data. A task 
may execute a program if that pro- 
gram appears in the task’s address 
space. 

Multitasking partitions a problem | MES 
into separate instruction streams that PC FORTH ™ 
the central processor executes in 
rapid succession. To an observer, the 
tasks appear to be operating in 
parallel. From a physical standpoint, 


BAUDVILLE, 1001 Medical Park Dr., SE 
Grand Rapids, Michigan 49506 
Phone (616) 857-3036 


iy. 
or 


Try the professional |\/anquage offering 
IBM PC & XT, the utmost performance in the shortest 
HP-150, development time. Transport your ap- 


Macintosh.  Plications between any of our enhanced 
> B3-Standatrd compilers or expanded 


multitasking provides an efficient way Apple Il, 49-bit versions! Ehodsb | from our wide 
E = in — жт Su CompuPro, Selection ој programming tools including 
while one task is waiting for 1/0 (in- Sage & CP/M-68K, native code compilers, cross-compilers, 
put/output), another task can be ex- Wang PC, math coprocessor support, and B-Tree 


ecuting. Logically, multitasking affords 
a system designer a natural partition- 
ing of large problems into smaller, 


ШЕ ийт ПЕЙ anlar at Laboratory Microsystems Incorporated 1 "y /] 


All CP/M and file managers. All fully supported with 
MSDOS computers. hotline, updates, and newsletters. 


ability to support multiple users/tasks 
= PP Itip! Post Office Box 10430, Marina del Rey, СА 90295 


at one time. 
An example of an implementation Phone credit card orders to (213) 306-7412 


is a workstation on a network support- 
ing an advanced word processor. At 
(continued) 
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least one task would handle data 
shipped over the local-area network. 
At the same time, the word processor 
would be using multiple tasks to per- 
form user I/O, formatting, spelling 
checks, and disk access. 

The 80286 provides a high-per- 
formance task-switch operation with 
complete isolation between tasks. A 
full task-switch operation takes 21 
microseconds at 8 MHz. 

Performance and system design ad- 
vantages arise from the 80286 task 
switch. First, a task switch performed 
by hardware is faster. A task switch is 
a single instruction performed by 
hardware. Such a scheme is more 


than five times faster than an explicit 


task-switch code sequence. 

Second, a task switch performed by 
hardware creates more reliable, flexi- 
ble systems. The high-speed task 
switch lets interrupts be handled by 
separate tasks rather than within the 


currently interrupted task. This isola- 
tion of interrupt handling code from 
normal programs prevents undesir- 
able interactions. The interrupt system 
can be more flexible since adding an 
interrupt handler is as safe and easy 
as adding a new task. 

Third, every task is protected from 
all others via the separation of ad- 
dress spaces, unless explicit sharing 
is planned in advance. If the address 
spaces of two tasks include no shared 
data, one task cannot affect the data 
of another (figure 4). 

A data type called a task state seg- 
ment (TSS) defines tasks in the 80286. 
The definition of a task includes its ad- 
dress space and execution state. A 
task is invoked (made active) by inter- 
segment JMP or CALL instructions 
whose destination address refers to 
a TSS. Such TSS has a unique selec- 
tor value that provides an unambigu- 
ous identifier for each task. This lets 


an operating system manipulate tasks 
through a single pointer. 

A TSS contains 44 bytes that define 
the contents of all registers and flags. 
the initial stacks for privilege levels O 
through 2, the LDT selector, and a link 
tothe TSS of the previously executing 
task. The descriptor used for task 
state segments must be accessible at 
all times; therefore, it can appear only 
in the global descriptor table. 

A task switch can occur in one of 
four ways. The destination selector of 
a long JMP or CALL instruction can 
refer to a TSS descriptor. An IRET 
(return from interrupt) instruction can 
be executed when the NT (nested 
task) bit in the flag word is set. The 
destination selector of a long JMP or 
CALL instruction can refer to a task 
gate. Or an interrupt can occur whose 
vector refers to a task gate in the in- 
terrupt descriptor table. 

(continued) 


EVENT: COMPETITION OF HI-RES COLOR DISPLAY FOR IBM PC 


You are the 
Judges!! 


Exceeds 700 
dots resolution 


Ergonomical 
tilt/swivel 


Green text mode 


One year 
warranty” 


.31 mm pitch CRT 


2000 characters 


6 colors 
iby intensity) 


FCC class B 


Direct Plug-in 
to IBM PC/XT 


Price $ 


БЕ БӘ 


ІВМ is а trademark of International Business Machines, Inc. 


* See our warranty policy for details. 
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— COME TO SEE US - 


e COMDEX/ Fall Las Vegas Booth 4M1346 


PGS is a trademark of Princeton Graphic systems, Inc. 


WHO IS THE WINNER? 


__* MONITOR NEWS * 
PX-IV TAKES THE GOLD! 
By Hyres Vesion 


The crowd is estatic as Qui max con- 
gratulates their Hi-Res champion 
PX-IV. One observer at the Olympiad 
Mr. Misty Focus stated, "That 
PX-IV clearly demonstrated to the 
competition what a real winner is 
made of, superior pixel resolution 
like i've never seen before.” Another 
observer Mr. Hunch Neckacker 
states "PX-IV displayed tremendous 
tilt and swivel action that looks 
fantastic from any position." Finally, 
Mr. Tex Writer shouts, "PX-IV 
showed his switching versatility be- 
tween color and green text display, 
he really knows how to turn it off and 
turn it on." 


"V SYSTEMS, INC. 


568 WEDDELL DR. SUITE 4 

SUNNYVALE, CA 94089 

408-734-8283 (Sales Manager) 

408-734-8476 (Customer 
Service Manager) 


Ask your local dealer for a demo. 
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The no-compromise 
voice/data remote 
information station. 


Introducing the Freedom" 212 
Remote Information Station. 

The only system anywhere today 
that combines all the advantages of 
remote ASCII terminal capabilities 
and the convenience of fall telephone 
communications. With no 
compromise to either. 

The Freedom 212 is ideal for 
corporate computer or public database 
access, telecommuting, time-sharin 
or electronic mail. And for eee 
services like home banking and stock 
quotations. 

The 212’s full size, ergonomically 
designed 12-inch display and 
sculptured, low-profile keyboard 
combine to deliver uncompromised 
data input and output. 

[ts integral Bell 212A compatible 
modem delivers uncompromised data 
communications. With a complete 
directory and dialing capability for 
both voice and data calls, you 
Ж uncompromised telephone 
eatures, too. 

The Freedom 2125 modem 
is built right in. No external cabling 
or complicated special hook-ups 
needed. Just plug your phone into the 
Freedom 212 and the Freedom 212 into 
any standard modular phone jack. 

Another good thing is that you 
don't have to work at a snail's pace. 
Because you get 1200 baud. Standard. 
To minimize your wait for information. 

You also get a “HELP” mode for 
unmatched simplicity of use. That, 
along with automatic log-on features 
and key-per-function operation, 
helps you to help yourself to the 


os APACE DRAKE 555-5644 | ; | 
E "ENDRE + CHYTHE ree д М information you need. 
07 GEORGE T. SMYTHE (AT WORK) © 408-555-5689 A V With the Freedom 212 you get it 
04 ICON CORPORATION 419-999-1888 D 1208 N B | all. It's the easiest system of its kind 
tlla 5425 D 1 D SEB to operate. And since it’s priced far 
EF a below personal computers, it’s also one 
12 DOROTHY SMYTHE 488-555-4545 A of the easiest to buy. All in one و‎ 
ПІП ГПМЕНТРЕ (PBNTRE 111-47-2-45526EÉ0 n г 2 . 5 
т eae vea es zit Era And all for just $1,295. Call Liberty 
с ELMER ~ 914-555-5589 p 21D 12084 82 today at (415) 543-7000. After all, 
Б sPASSWORD FO E23 anything else is Just a compromise. 
H 32979511 J 
е МОНЕ 415-555-7777 L 1 T 
E. Р. HUTTON & CO. 555-5608 D 0 Ѕее из а! 
[NUESTHENT BANKING, INC. 115-555-5527 L 0 
USERIO LE ЕНЕР = D CONDE "/Fall '84 
7 Hilton Hotel Booth #H7538 
AST (cursor (номиа. (DATA 
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No new instructions are required for 
a task-switch operation. The standard 
8086/80286 JMP. CALL, IRET. or inter- 
rupt operations perform this function. 
The processor makes the distinction 
between the standard instruction and 
a task switch through the type of 
descriptor referenced. The choice of 
task-switching technique depends 


More 
than just a nice 
portable terminal 


THE 80286 


on the system designer. 

| want to consider the steps neces- 
sary for an operating system to dis- 
patch a task. 


TASK INVOCATION 

After the operating system makes the 
policy decisions as to which task is to 
run, the task is dispatched with a stan- 


Intele*Type 


$795.00 


Access your PC or company computer, electronic mail sys- 
tems, all major networks and databases — easily — from the nearest 
phone. Built-in modem and rechargeable batteries. 


Use it for Telex...anywhere. When business means travel, take 


your Telex with you. 


Automatically answers the phone and prints incoming com- 


puter mail or Telex. 


Edit and store off line your letter or report. Transmit it anytime. 


And there's more... 


It’s a typewriter — an editing typewriter. Type all your correspon- 
dence on regular sheet paper anywhere, anytime. Letter quality print. 


Full international character set. 


Intele*T ype, more than just a nice portable terminal. 
Call Ton hree 1 0 482-2424 


B442 Normandy Lans 
Madison, Wisconsin 43719 
(608) 2731-0707 


dard JMP instruction whose effective 
address is a task gate. From this point 
on, hardware handles the task switch. 

The CPU checks the task gate 
against the protection rules. If the re- 
quest is valid, access to the TSS is 
allowed. Once access to the TSS has 
been granted, the task-switch opera- 
tion involves six steps in the CPU that 
were formerly required of the oper- 
ating system. The processor then ap- 
plies data access privilege rules and 
the current task becomes the out- 
going task. If the new task is present 
(in memory), the new task becomes 
the incoming task. 

Then the state of the outgoing task 
is saved by the processor. The 
dynamic portion of the outgoing TSS 
is written with the corresponding CPU 
register values (e.g.. AX, BX, CX, DX, 
SI, DI, BP SP. ES, DS, SS, CS, IP, and 
flag register). The IP (instruction 
pointer) value points at the instruction 
following the one that caused the task 
switch. All errors up to this point are 
handled in the context of the outgo- 
ing task. The errors are restartable 
and error handling is transparent to 
the application program. (A restart- 
able error occurs when an executable 
line of code cannot be executed at 
this time. For example, a virtual 
memory fetch to disk might not have 
the data available when the line of 
code requires it.) The task register is 
then loaded with the incoming task 
selector, and the incoming task's 
descriptor is marked "busy" Finally, 
the incoming task state is loaded and 
execution. resumes. The following 
registers are loaded: LDT, АХ, BX, СХ, 
DX, SI, DI, BR SE. ES, DS, 88,69, IP 
and flag register. Any errors detected 
in this step are handled in the context 
of the incoming task. The operat- 
ing-system software is not involved 
with the task-switch mechanism, but 
is only concerned with identifying 
which task runs next. 

Note that the state of the outgoing 
task is always saved. If execution of 
that task is resumed, it will start the 
instruction that caused the task 
switch. The value of the registers will 
be the same as when the task 
stopped running. Ш 
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Meet 
PROMAL. 
The First Fast 
Structured 
Language 
That Lets You 
Program The 
Way You 
Always 
Wanted To. 
And For 
Only $49.95. 
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A New Age Dawns for 
Microcomputer Programming 


PROMAL FEATURES 


COMPILED LANGUAGE 

Structured procedural language 
with indentation 

Fast, 1-pass compiler 

Simplified syntax requirements 

No line numbering required 

Long variable names 

Global, Local, & Arg variables 

Byte, Word, Integer & Real types 

Dec or Hex number types 

Furictions w/ passed arguments 

Procedures w/ passed arguments 

Built in 1/0 library 

Arrays, strings, pointers 

Control Statements: |F-ELSE, F, WHILE, 
FOR, CHOOSE, BREAK, REPEAT, 
INCLUDE, NEXT, ESCAPE, REFUGE 

Compiler |/O from/to disk or memory 


SYLEN.. cle Gariuy. 


PROMAL may be the answer 
to your programming needs. 


Finally, there's an answer to the EXECUTIVE 

needfora complete environ- Command oriented, w /line editing 
ment for simple and rapid Memoryresident 
program development. Finally, a || lows multe user programsin 
new age has begun for micro- Functionkey definitions 


computer programmers. Finally 
theres PROMAL, 


A 


ExecutionTime(ses) | 30 | eso |490 st | s| | 


Program abort and pause 
29 Resident system commands, 
8 user-defined resident commands, 
no limit on disk commands 
Prior command recall 
ИО Re-direction to disk or printer 
Batch joos 


EDITOR 

Full-screen, cursor driven 

Function keycontrolled 

Line insert, delete, search 

String search and replace 

Blockcopy, move, delete & write to/ 
read from file 

Auto indent, undent support 


LIBRARY 

43 Machine-language commands 

Memoryresident 

Call by name with arguments 

МО, Edit, String, Cursor control 
and much more 


PROMAL runs on 
Commodore 64s with disk drive. 


Ww Oars 


Progam Load Time (secs) _ 
CompieTme (secs) — lass] ~ | | 39 | 108 | _ 


As tne benchmark results inthe 
table show, PROMAL is much 
faster than any language tested. 
From 70% to 2000% faster! And 
it generates the most compact 
object code. The PROMAL 
compiler is so fastthat it can 
compile a 100-line source 
program in 10 seconds or less. HOWTO ORDER 


And, not only is itfast in compile | O Pleasesendme my copy of PROMAL forthe Commodore 64 at $4995 plus $5.00 for 
and runtime, italsoreduces shippingand handlingat atotal cost of$54 95. Satisfaction quaranteed. 
7 


1 1 О Please sendme a PROMAL demo diskette forthe Commodore 64 at $10 for the diskette 
programming development time. — pjus$2.50 for postage and handling for a total cost of$12.50, (Non-refundable.) 
PROMAL is easy. 


L] My check is enclosed. Û Please charge my purchase to my... O Visa O MasterCard 
t's easier to learn than Pascal or C 


or FORTH. It makes use of power- 
ful structured statements, like IF- 
ELSE, WHILE, REPEAT, FOR, and 
CHOOSE. Indentation of state- 
ments is part of the language's 
syntax, so all programs are neatly 


PROMAL is scheduled for 
release on the Apple lle in 
December, 1984 and on the 
IBM PC in 1st Quarter, 1985. 


Maes — оо SS 


nd logically written. There are no} «ss, Kon RESE IS A E. 
= For quicker response on credit са 
Ine numbers Wen plicate de Toll Free 1-800-762-7874 (inNorth¢ 
programming. And comments | сэн биш 


dont take up memory space, so 
you can document programs 
completely. And with the full- 
screen editor, you can speed 
through program development 


SYSTEMS MANAGEMENT ASSOCIATES 
3700 Computer Drive, 
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FOR То YEARS, 
WE VE BEEN 
MAKING 
THE WORLD'S 
MOST POPULAR 
MODEMS. 


NOW YOU CAR 
BUY ORE. 


Introducing the Maxwell Modem" from 
Racal-Vadic. 

It's not your fault you didn't buy one 
sooner. You couldn't. Unless you happen- 
ed to be a major corporation. They're 
the ones who buy the most modems. And 
the modems they buy most are ours. 

Now we've taken everything we 
know about modems and made one you 
can buy. 

The Maxwell Modem. 

Its designed expressly for personal 
computers. And the people who use them. 
It's rugged. Reliable. And it even operates 
over low-quality phone lines that other 
modems can't handle. 

But best of all, it's uncomplicated. So 
you don't have to know how one works 
to work one. There's no control panel to 
control. No switches to switch. 


The Maxwell Modem and George are trademarks of Racal-Vadic. IBM is a registered trademark of International Business Machines Corp. ©1984, Racal-Vadic. 
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Instead, every feature makes sense. 
Auto-dialing. Auto-answer. And complete 
unattended operation. 

Our communications software is just 
as accommodating. It's called George." 
And we've made George so simple to use 
you may never have to open your manual. 

The Maxwell Modem comes in two 


different versions and two different speeds: 


Internal modems for the IBM PC and com- 
patibles, and desktop models for virtually 
every personal computer. Both are avail- 
able with speeds of 300- or 1200-bps. 


And every Maxwell Modem has diag- 
nostic features built in. 5o we can test your 
modem right over the phone from our 
Remote Diagnostic Center. We'll even pay 
for the call. 

So where can you get your hands on 
a Maxwell Modem? To find our dealer near- 
est you, just do what modems do. 

Call 800-4-VADICS. 

Racal-Vadic, 1525 McCarthy Blvd., 
Milpitas, CA 95035. 


THE 
MAXWELL 
MODEM. 


From Racal-Vadic. 
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б! уводе зе THE FORTH SOURCE" 
MVP-FORTH FORTH DISKS 


Stable - Transportable - Public Domain - Tools 


FORTH with editor, assembler, and manual. 


You need two primary features in a software development package . a 
stable operating system and the ability to move programs easily and 
quickly to a variety of computers. MVP-FORTH gives you both these 
features and many extras. This public domain product includes an editor, 
FORTH assembler, tools, utilities and the vocabulary for the best selling 
book "Starting FORTH". The Programmer's Kit provides a complete 
FORTH for a number of computers. Other MVP-FORTH products will 
simplify the development of your applications. 


MVP Books - A Series 


Sn 


[] APPLE by MM, 83 $100 LJ Z80 by LM, 83 $100 
Г] ATARI? valFORTH $60 ÛJ 8086/88 by LM, 83 $100 
40 CPIM by MM. 83 — $100 С 68000 by LM, 83% — $250 
О HP-85 by Lange $90 LJ VIC FORTH by HES, 
О HP-75 by Cassady $150 VIC20 cartridge $50 
[1 IBM-PC by LM, 83 $100 О C64 by HES Commodore 
4 R4 cartridge $40 
Г] NOVA by CCI 8 8195 Tex by HW = 


а 


Volume 1, A// about FORTH by Haydon. MVP-FORTH 
glossary with cross references to fig-FORTH, Starting FORTH 


Enhanced FORTH with: F-Floating Point, G-Graphics, T-Tutorial, 
S-Stand Alone, M-Math Chip Support, MT-Multi-Tasking, X-Other 
Extras, 79-FORTH-79, 83-FORTH- 83. 
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and FORTH-79 Standard. 2^9 Ed. $25 
ÛU Volume 2, MVP-FORTH Assembly Source Code. Includes 


CP/M® , IBM-PC? , and APPLE? listing for kernel $20 
[] Volume 3, Floating Point Glossary by Springer $10 
О Volume 4, Expert System with source code by Park $25 


О Volume 5, File Management System with Interrupt security by 
Moreton $25 
MVP-FORTH Software – A Transportable FORTH 


L] MVP-FORTH Programmer's Kit including disk, documen- 
tation, Volumes 1 & 2 of MVP-FORTH Series (Al! About 
FORTH, 2^8 Ed. & Assembly Source Code), and Starting 
FORTH. Specify O CP/M, О CP/M 86, O CP/M+, О APPLE, 
О IBM PC, O MS-DOS, О Osborne, О Kaypro, О H89/Z89, 
O 2100, ÛU TI-PC, LJ MicroDecisions, О Northstar, 

qı О Compupro, О Cromenco, О DEC Rainbow, О NEC 8201, 

O TRS-80/100 $150 


Г) MVP-FORTH Enhancement Package for IBM-PC/XT 
Programmer's Kit. Includes full screen editor, MS-DOS 
file interface, disk, display and assembler operators. 


MVP-FORTH Cross Complier for CP/M Programmer's Kit. 
Generates headerless code for ROM or target CPU 


MVP-FORTH Meta Compiier for CP/M Programmer's kit. 
Use for applicatons on CP/M based computer. Includes 
public domain source $150 


O MVP-FORTH Fast Floating Point Includes 9511 math chip 
on board with disks, documentation and enhanced virtual 
MVP- FORTH for Apple Il, 11+, and Ile. 


O MVP-FORTH Programming Aids for CP/M, IBM or APPLE 
Programmer's Kit. Extremely useful tool for decompiling, 
callfinding, and translating. $200 

O MVP-FORTH PADS (Professional Application Development 

System) for IBM PC, XT or PCjr or Apple Il, II + or Ile. An 

integrated system for customizing your FORTH programs and 

applications. The editor includes a bi-directional string search 
and is a word processor specially designed for fast 
development. PADS has almost triple the compile speed of 
most FORTH's and provides fast debugging techniques. 

Minimum size target systems are easy with or without heads. 

Virtual overlays can be compiled in object code. PADS is a 

true professional development system. Specify 

Computer, 

MVP-FORTH Floating Point & Matrix Math for IBM 

with 8087 or Apple with Applesoft on Programmer's 

Kit or PADS. 

MVP-FORTH Graphics Extension for IBM or Apple on 

Programmer's Kit or PADS. 


MVP-FORTH MS-DOS file interface for IBM PC PADS $80 


MVP-FORTH Expert System for development of knowledge- 
based programs for Apple, IBM, or CP/M. $100 


FORTH CROSS COMPILERS Allow extending, modifying and compiling 
for speed and memory savings, can also produce ROMable cade. 
Specify CP/M, 8086, 68000, IBM, 280, or Apple li, Il + $300 


Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS, 
INC.), VISA, MasterCard, American Express. COD's $5 extra. Minimum order $15. 
No billing or unpaid PO's. California residents add sales tax. Shipping costs in US 
included in price. Foreign orders, pay in US funds on US bank, include for handling 
and shipping by Air: $5 for each item under $25, $10 for each item between $25 and 
$99 and $20 for each item over $100. All prices and products subject to change or 
withdrawal without notice. Single system and/or single user license agreement 
required on some products. 


$110 


$300 


$500 


$85 


aU APPLE by MM, О FDOS for Atari FORTH's $40 
= ко & 83 $180 р Extensions for LM Specify 
ÛU ATARI by PNS, FG. & X $90 IBM, Z80, or 8086 


£O CPIM bv ММ. F & 83 $140 Û Software Floating 
O Multi-Tasking FORTH Eyd — $100 
Sols SA 90 doi (IBM-PC or 8086) $100 
Х,&79 $130 (280 or 8086) $100 
О Timex by FD, tape G,X, C] Color Graphics 
& 79 $45 (IBM-PC) $100 
epo О C64 by ParSec. MVP, F, O Data Base 
79, G& X $96 Management $200 


Victor 9000 by DE,G.X $150 


ÛU fig-FORTH Programming Aids for decompiling, callfinding, 
debugging and translating. CP/M, IBM-PC, 780 
or Apple. $200 
FORTH MANUALS, GUIDES & DOCUMENTS 
U ALL ABOUT FORTH by O 1980 FORML Proc. $25 
Haydon. See above. $25 O 1981 FORML Proc 2 Vol $40 
O FORTH Encyclopedia by (] 1982 FORML Proc. $25 
Derick & Baker 25 O 1981 Rochester FORTH 
o (] The Complete FORTH by Proc, $25 
ы Winfield $16 Û 1982 Rochester FORTH 
[] Understanding FORTH by Proc. $25 
Reymann $3 lJ 1983 Rochester FORTH 
Proc. $25 
О FORTH Fundamentals, С] A Bibliography of FORTH 
Vol. | by McCabe $16 
O FORTH Fund ' References, 1st Ed. $15 
۴ W E vor еи "s The Journal ot FORTH 
Ok F Чр Мше 3 Application & Research 
یې‎ Г] FORTH Tools, Vol.1 by О моі. 1, No. 1 $15 
Anderson & Tracy $20 © Мої. 1, №. 2 $15 
E a — $17 Cassady $30 
nc edi 
Pocket Glick, TOS $7 Г] Threaded interpretive 
L es 
О And So FORTH by Huang. A "TUE NEL. 
college level text. $25 D Systems Guide to fig- 
О FORTH Programming by FORTH $25 
Scanlon $17 LJ Invitation to FORTH $20 
О FORTH on the ATARI by Е. (I PDP-11 User Мап. $20 
Floegel $8 О FORTH-83 Standard $15 
О Starting FORTH by Brodie, О0О FORTH-79 Standard $15 
Best instructional manual [] FORTH-79 Standard 
available. (soft cover) — $18 Conversion $10 
n can FORTH (hard - Û Tiny Pascal flg-FORTH $10 
cover К 
О 68000 fig-Forth with d E конти by CCI mt 
assembler $25 en Se 
Г] Jupiter ACE Manual by Û NOVA by CCI User's 
Vickers Manual $25 
ÛU Installation Manual for fig-FORTH, $15 


Source Listings of fig-FORTH, for specific CPU's and computers. 


The Installation Manual is required for implementation. 


Each $15 


11802 06502 06800 О AlphaMicro O IBM çà 
2 8080 0 8086/88 O 9900 O APPLE Il " 
O PACE 0 6809 О М№УА О PDP-11/LSI-11 
[168000 O Eclipse О МАХ О 280 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 
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Circle 292 on inquiry card. 


NEW CHIPS 


FINDING THE CLOSEST match for a 
string of symbols is important in data- 
base searches, speech recognition. ar- 
tificial intelligence, and computer vi- 
sion. Yet, even with the fastest 16- and 
32-bit processor chips. computing a 
closest-match function is relatively 
slow and complex. However, there is 
no reason why this operation must be 
left entirely to the central processing 
unit. Just as a numeric coprocessor 
can greatly accelerate complex calcu- 
lations, a string-search chip can make 
fast work of finding the closest string 
value. 

Proximity Technology Inc. makes 
the PF474, a VLSI (very-large-scale 
integration) string comparator and 
ranker, which is the first chip of this 
type to become generally available. 
This chip is available in single quan- 
tities for $250. Running at up to 
several thousand string comparisons 
per second, this chip compiles a 
ranked list of the 16 best matches for 
a test string from a selection of pos- 
sible candidates. 

The rankings, as I'll explain at length 
later, are based strictly on a mathe- 
matical function of symbol counts. 
This means the chip can be used for 
much more than checking English 


IHE 
PFATA 


BY STEVE ROSENTHAL 


A coprocessor 
for string comparison 


text. The PF474 will rank any informa- 
tion that can be expressed in strings 
of 8-bit characters up to 127 bytes 
long. 

On the negative side, however, the 
PF474 is only a symbol comparator, 
not a linguistic processor. Each sym- 
bol is treated as entirely uncon- 
strained by the preceding and follow- 
ing symbols, a situation quite unlike 
the workings of English and all other 
natural languages. (See the text box 
"Different Conceptions of Order" on 
page 248 for more information.) As a 
result, unless supplemented by com- 
plex processing done by the host, in 
some circumstances the PF474 can 
produce closeness rankings of words 
and phrases that are far different than 
most native speakers would produce. 

The PF474 is logically composed of 
two semi-independent subsections: a 
proximity (closeness) computer and a 
ranker (see figure 1). Additional sup- 


porting circuits include a DMA (direct, 


ъзочаоназацььаразњоваеаазафоъваввваааооовь 


Steve Rosenthal (РОВ 9291, Berkeley, CA 
94709) is a writer and lexicographer. He 
writes seven regular columns for computer 
publications and is working on two computer- 
related dictionaries to be published by Prentice- 
Hall. 


memory access) controller to rapidly 
load the strings, parameter storage for 
saving selected characteristics for 
each symbol, and a number of con- 
trol and status registers. 

The proximity computer finds the 
closeness of two strings and com- 
putes a 32-bit fraction that expresses 
their closeness. A value of all zeros 
indicates two entirely different strings, 
all ones indicate two identical strings. 
In between, higher values indicate 
closer matches. 

The algorithm used to compute 
closeness is basically a counting func- 
tion. (See the text box “PF474 Math 
Deciphered" on page 252 for the ac- 
tual formulas.) Searching forward, the 
chip counts the number of matched 
symbols in the strings, considering in 
sequence the first symbol of each, 
then the first two, then the first three, 
etc. The chip then does the same 
computation going backward from 
the end of the strings. 

Although conceptually simple. this 
method accords with many of our in- 
tuitive measures of closeness. Trans- 
positions (where two letters are in 
reversed order) detract less from the 
proximity value than omissions. 

(continued) 


NOVEMBER 1984 * BYTE 247 


Single-letter deletions or additions do 
not completely negate matches in let- 
ters that follow. Matches at the begin- 
ning and end are more significant 
than those in the middle. 

The basic algorithm is fixed in 
silicon, but you can customize the 
operation of the proximity-matching 
function by choosing the appropriate 
value for the three parameters 
(weight, compensation, and bias) that 
you must supply for each of the 256 
possible 8-bit symbols. 

The weight (a number from O to 7) 
specifies the relative importance of 
the symbol during the matching pro- 
cess. A match of a symbol with weight 
O does not count toward the proximi- 
ty value, while a match of a symbol 
with weight 6 counts three times as 
much as one with weight 2. 


THE PF474 


The compensation only enters into 
the result for symbols that are not 
matched. This parameter also ranges 
from O to 7. A high compensation 
value lessens the effect of a symbol 
that occurs in only one of the two 
strings. Compensation is a sort of 
"consolation prize" that the strings get 
for having those symbols individual- 
ly, even though the symbols don't 
match between the strings. 

The last symbol parameter, the bias, 
alters the relative importance of find- 
ing a match during a forward-compar- 
ison or a reverse-comparison scan. If 
the bias is O, each direction is equally 
important. The bias is added to the 
weight during the reverse compari- 
SOR, SO a positive bias increases the 
importance of a reverse match, a 
negative bias decreases it. The bias 


DIFFERENT CONCEPTIONS 
OF ORDER 


D etermining how similar two strings 
of symbols are to each other in- 
volves philosophical as well as practical 
questions. A brief diversion into types 
of ordering seems appropriate here. 

Mathematicians and metrologists 
(measurements specialists) generally 
group measurements into four different 
categories: nominal, ordinal, integral, 
and ratio. 

With nominal measurements values 
can be classified, but you can't specify 
a mathematical relationship about the 
relations between classes. For example. 
you might divide computer programs 
into those written in BASIC, COBOL, 
Pascal, and C. 

Ordinal measurements have a se- 
quence but no specified magnitude. For 
example, you might argue that you could 
rank three popular operating systems for 
user friendliness, with UNIX being the 
least user friendly, CP/M being the next 
to least, and MS-DOS being the most. 
But we would nothave any mathematical 
way of expressing how different CP/M is 
from UNIX, or whether that was more 
or less than the difference between CP/M 
and MS-DOS. 

Integral measures let you make that 
judgment. In an integral scale, you can 
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specify both direction (sequence) and 
distance between items, but you don't 
necessarily know what the true zero 
point is on the scale. For example, you 
can measure the increase in the in- 
cidence of cancer due to radiation ex- 
posure, but you won't have a good fix 
on what the baseline value would be 
with no exposure at all (including natural 
exposure). 

Ratio measurements are the most 
specific. A ratio measurement lets you 
specify bothamount and proportion. For 
example, you can say that one computer 
has 128K bytes of memory, which is 
twice as much memory as another 
machine has. 

The question is: what kind of measure 
can you hopeto apply tosymbol strings? 
If you're comparing the closeness of 
characters, are you going to say that 
vowels are closer to each other than con- 
sonants? Are Ks more like Cs than Os? 
One difference between the way people 
operate and the way the PF474 does is 
that people can make those judgments 
(often unconsciously). The PF474, how- 
ever, treats all symbols as equally distant, 
or as integral measurements located in 
a 256-dimensional space with a l-unit 
separation between any two members. 


for each character can be set to —2, 
=|, L or 2. 

In theory, you could use just the 
proximity section of the chip because 
it is possible to read out from the chip 
the proximity value obtained during 
each comparison. Similarly, you could 
compute the proximity indexes for 
pairs of independent strings rather 
than comparing one constant string to 
a series of possible matches. How- 
ever, in most applications you'll want 
to use the proximity section to com- 
pute an index for the closeness of a 
number of strings to a single refer- 
ence string and then send the result- 
ing values to the ranker to find out 
which ones are the closest. 


THE RANKER 


After the proximity section has 
evaluated the closeness of two strings, 
it passes the value on to the PF474's 
ranker section. The ranker tests the 
new value against its current 16 best 
values and throws the result away if 
the new value is less than any of the 
l6. 

If the new value does rank more 
highly, the ranker section adjusts the 
list by eliminating the bottom value 
and inserting the new one in the ap- 
propriate position. Along with each 
proximity value, the ranker stores a 
32-bit record number showing which 
proximity comparison produced that 
value. Note that the PF474 does not 
store the 16 best strings themselves 
but saves the pointer values instead. 

If you want a list of more than the 
16 best matches, you can set the 
ranker to next-best mode. During next- 
best mode, the ranker saves the 15 
proximity values (and their pointers) 
that are less than or equal to the prox- 
imity value in the highest ranking slot. 
If you make the highest ranking slot 
equal to the lowest value from a first 
normal ranking and do a next-best 
match, you will extend your rank to 
the top 31 values. 

The proximity computer section 
and the ranker operate independent- 
ly, but in a pipelined arrangement. 
That means that while the ranker is 
figuring out where a new proximity 

(continued) 


Simple. 


Anybody in your office 
should be able to use your 
network.That's how we 
designed OmniShare. 
OmniShare"software lets 
any IBM XTor compatible 
share its disc space with 
other PC's or compatibles. 
All it takes is one transporter 
card per computer, plus 
the wire to connect them. 
Then you just put in one 
floppy, answer one question 
and you've got a working 
network. Its that simple. 


Expandable. 


A network should grow as 
easily as it starts. 

Fair enough. With Omni- 
Share, whenever you want 


РТ: Optional Back- ир) | 


Whatevery 


IBM PCS or Compatible 


to add a station, you just 


put a transporter card into 
your new computer and 
plug it into the network. 

And if your storage or 
backup needs outgrow your 
XT' capacity? Corvus offers 
a complete range of net- 
work disc storage and 
backup. 


Affordable. 


At under $500 per connec- 
tion, OmniShare makes 
OMNINET "one of the most 
cost- effective networks you 
can install. Or expand. 
Because when you need 
to add storage and backup, 
youll find that Corvus has 


CTHS 
XT Mirror 


PC network 
should be. 


) 


some of the best values in 
the industry. Like a 200 MB 
random access backup at an 
amazing $11 per megabyte. 


Dependable. 


Of all the networks around, 
how many are really proven? 
We think the facts speak 
for themselves: Corvus net- 
works now connect 3 out of 
every 5 locally-networked 
micros: 

If youd like to hear more, 
just call us at 800-4- CORVUS. 

We really believe a PC 
network should be like a 
rubber band. Simple. Ex- 
pandable. Affordable. 
Dependable. 

And that's not stretching 
the point. 


CORVUS 


The Networking Company. 


“59%, of all Jocally-networked micros operate in a CORVUS 
network, according to /n/oCozp. CORVUS, THE NETWORKING 
COMPANY. OMNINET, OMNISHARE and CORVUS XT MIRROR are 
trademarks of CORVUS SYSTEMS INC. IBM PC and PC XT are 
trademarks of International Business Machines. 
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THE PF474 


value fits it, the proximity section can 
be busy loading another string and 
computing a new closeness value. 


THE DMA 


With string comparison and ranking 
working at speeds of thousands of 
strings per second, the PF474 has a 
voracious appetite for input data. To 
speed up the transfer process, the 
chip includes its own DMA controller 
to regulate the flow of data from 
memory to chip. 

In DMA mode, the main processor 
writes the required control words to 
set up the PF474, plus a starting ad- 
dress for data transfer. The main 
processor then halts, relinquishing 
control of the bus to the PF474. 

When the PF474's DMA section re- 
ceives both bytes of the starting ad- 
dress, it takes control of the bus, step- 
ping through 16-bit addresses and 
reading data from memory into the 
chip. The PF474 continues reading 
data until it finds a ОО byte or reaches 
the maximum 127 characters. 


A 


For systems that don't provide for 
DMA control, or where the data to be 
compared doesnt exist in memory 
but is computed during processing, 
the PF474 can also accept data in 
non-DMA mode. With a little bit of ex- 
ternal logic, such as on Proximity's PF- 
PC board for the IBM PC. the PF474 
can also accept data from an existing 
system DMA controller. 

DMA loading on the PF474 pro- 
vides one other capability. Prior to a 
DMA transfer, the PF474 can be set 
to use the upper 128 of the 256 pos- 
sible 1-буѓе symbol codes as special 
editing symbols. According to the set- 
tings loaded from the host into the 
PF474's command registers, the DMA 
transfer will then drop all of certain 
specified special symbols or sequen- 
tial duplicates, or add codes to em- 
phasize transitions from one symbol 
to another. 


USING THE CHIP 
Producing a ranking with the PF474 
requires four steps: initial parameter 


م 
e LES‏ 


Figure 1: A block diagram of the Proximity Devices PF4 74 string-proximity computer chip. 


loading, search initialization, a trans- 
fer operation, and a final reading of 
the results. 

The first initialization step sets 
values that are indeterminate when 
the PF474 is powered up but must be 
specified before the chip is used. The 
main task here is to set initial values 
for the symbol parameters. For ranker 
control, the size of the comparison list 
must be set to 16 or some smaller 
value (using smaller values slightly 
speeds processing when 16 closest 
matches aren't required). The ranker 
must also be set to start with the nor- 
mal, rather than the next-best mode, 
so it will find the 16 highest proxim- 
ity values. 

For each search, the reference string 
must be loaded into the proximity 
portion of the PF474, normally into 
slot А (the two comparison slots are 
symmetric, but the.software and ex- 
amples that Proximity Technology 
provides assume this arrangement). 
To get the ranker section ready, the 

(continued) 
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` V-Spell' (V'-Spil) 


n. 1. The latest word in spelling correctors featuring an ex- 
pandable, 60,000 word dictionary, special-use dictionaries, 
and built- in dictionary hyphenation. 2. A spelling corrector 
that proofs up to 50 pages (60K) of text in less than 50 seconds, 
displays misspelled words within the context of a paragraph, 
and corrects automatically. 3. A menu-driven spelling correc- 
tor that runs on nearly any computer—as well as many word 
processing programs. 4. A one-of-a-kind spelling corrector 
that offers up to 40 alternate spellings for each word and 
adjusts easily to any operating mode, from beginner to expert. 
5. Another fine product from the people who brought you 
VEDIT—acclaimed as the industry standard in text editing 
since 1980. 


For More Information 
or The Name of Your Nearest V-Spell Dealer, Call 


1-800-327-5895 


CompuView 


PRODUCTS, INC. 


CompuView Products, Inc. 

1955 Pauline Boulevard - РО, Box 1349 
Ann Arbor, Michigan 48103 
313/996-1299 
TELEX 701821 
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ТНЕ РЕ474 


PFA74 MATH DECIPHERED 


| ve translated the algorithm used to 
compute the proximity (string close- 
ness value) in the PF474. First I'll present 
the formula Proximity Technology pre- 
sents in its manual, then my translation. 


W[(a) = Wia) 
Wr(a) = Wi(a) + Bia) 


Wf is the forward ı ight, W is the weit 
function, Wr is th weight. B is the bi 
function, and a is и symvol. 

For each symbol, assign a weight value 
saying how important a match of this 
symbol is. When comparing forward 
matches, use this weight. When match- 
ing the strings going backward, however, 
use a reverse wei zht. composed o 
sum of theforwa — veight and a factor 
called the bias. Bec “use the bias varies 
from -2 to +1, it can increase or 
decrease the weight for the reverse scan 
compared to the forward scan. 


C(a) <= min(Wf(a), Wr(a)) for all a in A. 


where C is the compensi ion function, and A 
set of all symbols t ` t can be. 

Assign each symbol a compensation 
value, to be takeninto account as a sort 
of consolation value if the symbol occurs 
in one string but not in the other. The 
compensation value for each symbol 
can't be larger than the forward weight 

г reverse weight for that svmbol. 


MAST) = Ej, Laza 2 x Wfa) х 
min (CNT(a.suf(S'n)). 
CNTY(a.suf(T'n))) 


where Mf(ST) is the forward matching value of 
strings S and T. CNT is the number of occur- 
rences of a in suf(S^n) or a in suf(T'ny; suf is 
‘ha string obtained wing the first 
eiements from S' or T. S Т! are the rever: 
original string and the searched string. 

The first item you have to compute is 
the forward matching value. Conceptual- 
ly. this is the weighted sum of the 
number of symbols shared by both 
strings, considering just the first symbol 
of each string, then the first two, the 
three, and so oh tl igh the compiete 
length of the strings. 

Because of the way the chip works, it 
can handle parts of the string running 
from somewhere in the middle to the 
end better than from the beginning to 
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Then look at the resulting string if you 
'emove inturn none, one, two, three, etc., 
characters, leaving the rest of the string 


from there to the end. That the order | 


within the fragment is backward from 


normal doesn't matter, nor does it mat- . 


ter that youre starting from the full string 
and working down rather than from a 
null string and workir рр. So the result 
working with the гіпо fragment: 
cuunted from the end of the reversed 
string is the same as working on a por- 
tion of the string counting from the 
beginning. 
For each set of string subsets, look at 
each symbol (a) that belongs to the total 
ibol set (A) in turn. Count how many 
2s the symbol appears in each string 
take the minimum of the two counts, 
which is the same as checking how many 
times the symbol is shared by the two 
substrings. 
Jake that minimum count for each sym- 
bol, multiply it by the forward weight 
h is the symbol weight itself), and 
ply the result by two. This gives you 
ше weighted value of that particula: 
symbol for that size string fragment. Sum 
the product for each symbol in turn for 
the current string fragment size. Then 
add together the sums for all the frag- 
nent sizes, giving us the matching value 
or the two strings. Note that the sym- 
vols at the start c string (tested as 
the end of the reversed strings) are 
checked for match during each possible 
string fragment. Those that would be at 
the end of the string in their normal 
orderare checked only once. Therefore, 
matches at the beginning have an im- 
plicitly greater weight, one that grows 
proportionately with the length of the 
trings being соту d. 
Mr(ST) = Уно Eara 2 х Wr(z) x 
min (CNT(asuf(S.n)). 
CNT(asuf(T n))) 


where Mr(ST) is the reverse matching value of 
S and T 


everse п © works 
much like the for * ch. This time, 
you dont have to itrings around 


to work from the back end. And this 
time, instead of using the forward weight 
as you count matches in each string frag- 
ment and multiplying by the weight, use 
the reverse weight (made up of the for- 


COMP(XY) = ||Х|+1] x Ул |C(a) x 
max (CNT(a.X)— 
CNT(a, Y ).0)] 


where COMPY X Y) is the comparison compen- 
sation value for strings X and Y, and \X\ is the 
length of string X. 

For symbols that are not matched, you 
can also compute a comparison com- 
pensation value for the comparison of 
two strings. As shown below, you do this 
astwo partial sums, one finding the com- 
parison compensation of X compared 
with Y and the other finding the com- 
pensation of Y compared to X. 

Compute each sum by looking at each 
svmbol that belo” ~~ “5 the symbol set. 

yr each symbol, how many time: 
it appears in the tirst string and subtract 
from that how many times it appears in 
the second. This gives you the number 
of times the symbol has appeared but 
not been matched. If it is a negative 
number, ignore the counts for now by 
using a О instead of е counts. 

Then multiply the resulting count by 
the symbol compensation value for that 
symbol. Repeating this procedure for 
each symbol in the symbol set and sum- 
ming tlie results gives you a raw com- 
pensation value, which you then haveto 
multiply by the length of the first string 
plus one (to make up for the fact that all 
the other values in the overall proximity 
function have the length factored in). 

The result of this process is the com- 
parison compensation value of the two 
strings. When you compute this function 
as the second string compared to the 
first. however, you may get a different 
value. The length of the strings may dif- 
fer or there may be a difference between 
the weighted value of how many sym- 
bols are in the first string but not in the 
second, and how many are in the second 
but not in the first. 


TOTM(X) = Es Zio WrUüXIi + 
МАХ |0) 

where TOTMIX) is the self-similarity matching 
function on X, and X|i] is the ith character in X. 

The last two elements in the proximity 
equation are the self-similarity scores of 
the two strings in the comparison (that 
is, each string's similarity with itself). You 
could compute this with the matching 
function. but since vou know that each 
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by that symbol in a comparison with 
itself, you can use this simpler formula. 

You can compute the forward and 
reverse self-similarity matching values at 
the same time. Again, reverse the string 
to compute the forward matching value 
and look at the values for a series of sub- 
strings starting from within the string and 
running to the end. Take in turn a series 
of substrings, starting with the first 
character through the last, then the sec- 
ond through the last, the third through 
the last, etc. For each substring, look at 
each symbol position in the substring. 
For each position, add the reverse sym- 
bol weight for the character you find in 
the string at that position plus the for- 
ward weight you find in the reversed 
string at that position (that's the same 
as adding the forward weights and the 
reverse weights for all symbols in the 
substring). Summing the weights for each 
substring gives you a total matching 
weight for the comparison of a string 
with itself. 


MIST) = MST) + Mf(ST) + 
COMPIST) + COMP{ST) 


where M(ST) is the adjusted matching value for 
S and T. 


From all of the above equations, you're 
now ready to compute the adjusted 
matching value for these two strings. 
Add the reverse matching value of the 
strings plus the forward matching value, 
plus the compensation for first string 
compared to the second string, plus the 
compensation of second string com- 
pared to first. Since this is a sum of 
positive values, increasing any of these 
factors increases the resulting adjusted 
matching value. 


AST) = MIST) 
TOTM(S) + TOTM(T) 


Finally, the proximity value is equal to 
the adjusted matching value of the first 
string compared to the second, divided 
by the sum of the matching value of the 
first string with itself, plus the matching 
value of the second string with itself. Put 
another way, the proximity value is the 
actual adjusted matching value com- 
pared to the maximum possible match- 
ing value, The result is a single unsigned 
number ranging from Ов through 
ИНИ. 


Proximity Value = 


[The following is reprinted from the PF474 manual. Copyright 1984 by Proximity Technology 
Inc., 3511 NE 22nd Ave, Fort Lauderdale, FL 33308. Used with permission.] 


AN INTUITIVE DESCRIPTION OF THE PROMIXITY FUNCTION 

The following is an intuitive method for manually calculating proximity values that 
is mathematically simple, yet completely accurate. For the first few examples, all 
characters have a weight of one, and bias and compensation are set to zero. 


The proximity value that appears in the ranker after a comparison of word A 


with Word B is the result of: 
PROXIMITY VALUE = 


2 x (A compared with B) 


(A compared with A) + (B compared with B) 


Let word A be ТОО and word В be TWO. 
Write the words above one another: 


Look at the first column: 


Comparing the letters in the first word. first 
column. and second word, first column: 
how many pairs of matching letters are there? 


Look at the first 2 columns: 


How many matching pairs are there? 
Look at all 3 columns: 


How many matching pairs are there? 
(there is only one pair of Os) 


Now look at the two words with the order of 
the letters in each word reversed: 


First column: 
First 2 columns: 
All 3 columns: 


Now, add up the matches found: 


This is the comparison value for TOO with 
TWO. 


Now, calculate the value for TOO with itself: 


First column: 
First two columns: 
All three columns: 


For the reverse words, the same results 
will be found: | + 2 + 3 = 6 
for a total of: 


Comparing TWO with itself also totals 12. 


2x8 . 16 _ 2 


12 + 12 24 3 


ج ي جي ar‏ 


e3 э 


The comparison of word A with word В is calculated as follows: 


O О 
WO 

matches = | 
О 
W 

matches = I 
О О 
WO 


matches = 2 


forward total = 4 


e T 
WT 
matches - | 
* matches = | 
А. matches = 2 
reverse total = 4 
total = 8 
оо 
оо 
matches = I 
* matches - 2 
Ha matches = 3 


reverse total = 6 
total matches = 12 


= 666666666 
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Circle 126 on inquiry card. 


The best buy 
you'll ever find! 


Nashua. 
Diskettes 


LIFETIME WARRANTY! 


5%" SSDD 5%” 0800 


$409 


Qty. 50 


(These are poly-bagged diskettes with reinforced 
hubs, Tyvek sleeves, user identification labels and 
write-protect tabs.) 


SOFT SECTOR ONLY! 
Sold in multiples of 50 only. 
Prices good while sale quantities last. 


INTRODUCTORY SPECIAL! 

NASHUA Corporation is a half-billion dollar cor- 
poration and a nized leader in magnetic media. 
You've used these diskettes before didn't know 
it...since Nashua has sold primarily to software 
duplicators. 


SUPER SPECIAL! 


Order 50 NASHUA 
Diskettes on this special 
offer and you can get an 

i ja ge Media Mate 50 for 
Ж 99 eda D їп- 
Normally, a $ 
i" Men this is one p 
the best designed disk 
storage units we've seen. Special slots and ridges 
for stacking. A gréat buy. 


With 50 NASHUA 5 %” Diskettes $9.99 
Ordered alone: $10.95 + $2.00 Shpng. 


3M HEADCLEANING KITS 
Stop swearing and start cleaning. This non-abrasive 


cleaning kit has everything you $1.50 
need for 30 applications. $ 18. 00; Shpng 


DISKETTE 70 STORAGE: 
STILL A GREAT BUY 
Dust-free storage for 70 5%” disk- 
ettes. Six dividers included. An ex- 


cellent value. $11. 95 con, 


DISK CADDIES 
The original flip-up holder for 10 
5%" diskettes. Beige or grey only. 


$1.65 ea. shy 


PRINTER RIBBONS 

AT BARGAIN PRICES! 
Brand new ribbons produced to manufacturer's specs. 
Epson MX-70/80 $3.58 ea. + 25 Shpng. 
Epson MX-100 $6.99 ea. + 25 Shpng 
Okidata Micro 83 $1.48 ea. + 25 Shpng. 
Okidata Micro 84 $3.66 ea. + 25 Shpng. 


Shipping: 54” DISKETTES—Add $3.00 per 100 or fewer 
diskettes. Other Items: Add shipping charges as shown in 
addition to diskette shipping charges. Payment: VISA and 
MASTERCARD accepted. COD orders only, add $3.00 
handling charge. Taxes: Illinois residents only, add 
8% sales tax 


MINIMUM ORDER: $35.00 
FOR ORDERS ONLY: 


1-800-621-6827 
(In Illinois: 1-312-944-2788) 
INFORMATION & INQUIRIES: 


1-312-944-2788 only! 


HOURS: 9AM - 5PM Central Time, 
Monday - Friday 


WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 
DISK WORLD!, Inc. 
Suite 4806 e 30 East Huron Street e Chicago. Illinois 60611 


DISK PNE- -A 
WORLD! pud 
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THE PF474 


The first thing you 
notice about pBASE 
is how fast it searches. 


main processor must load all zeros 
into the ranker's list space. The ranker 
IRN (internal record number, which is 
the pointer used to keep track of 
which comparison produced which 
proximity value) must also be set to 
an initial value, normally O. If DMA will 
be used, the main processor must 
also load the PF474 with the correct 
DMA command word. 

Now the chip is ready to start 
searching. Each string to be com- 
pared is loaded into slot B in the prox- 
imity section either by using the main 
processor to write data into the PF474 
in programmed mode or by direct 
loading by DMA. In DMA mode, load- 
ing a complete string can automatical- 
ly start the proximity calculation. In 
programmed mode, the host must 
send a GO command to the PF474. 

When this process has been re- 
peated for all the match candidates 
in the data set, it's time to read out 
the results. Using the processor to 
read the ranker section like a section 
of memory, the program can find a 
ranked list of the top proximity values 
and pointers for those records. Using 
the pointers, the application program 
can then find the actual strings them- 
selves. 


THE PF-PC CARD AND PBASE 


The PF474 manual gives you com- 
plete information about how to hook 
up the chip as a component and pro- 
gram its operation. But to make it 
easier to explore the workings of the 
chip without designing a whole circuit 
board around it, Proximity is also 
offering potential OEM (original 
equipment manufacturer) customers 
complete hardware implementations 
on IBM PC and Apple Il cards ($1295 
and $695, respectively). | borrowed 
one of the PF-PC (IBM PC-style) cards 
for this article. 

The board comes with a manual 
(complete with schematic), program- 
ming information, and a 54-inch disk 


containing test programs. a monitor/ 
debug program, and a simple exam- 
ple database program (pBASE) with 
data files. 

Working with pBASE, the database 
program, is a good way to explore the 
strengths and weaknesses of the 
PF474 approach. Essentially, the data- 
base loads a set of strings up to 67 
characters long from disk to memory 
and lets you search for any string 
using the PF474. The two sample data 
files Proximity supplies on the disk 
are a list of government officials by 
name, title, and phone, and a list of 
cities along with their state and area 
codes. 

The first thing you notice about 
DBASE is how fast it searches. As you 
type each letter of the search string, 
the PF474 searches for the best 16 
matches considering the information 
you've entered thus far. For a search 
of the 800 or so records in the data- 
base, the response is less than the in- 
terval between keystrokes. Then, as 
you provide the next letter, the pro- 
gram updates the list if necessary. 

For example, using the government 
database, if you start with the letter 
P you'll get a list headed with PAT 
SCHROEDER, but when you add an 
E, the head item on the list becomes 
PETER RODINO. Further letters may 
result in additional changes in the list, 
until the effect of added letters 
becomes too small to affect the result. 

On the other hand, when you've 
only provided a small part of the ref- 
erence string, the rankings the chip 
makes are often quite different from 
the rankings you and | might make. 
For example, using the pBASE pro- 
gram on the sample file of govern- 
ment officials with the input string 
PAT, THOMAS Р. O'NEILL, JR. and 
THOMAS E. PETRI were both judged 
more similar than PETER H. 
KOSTMAYER. Thats because the 
PF474 spots the A in THOMAS as a 
match for the A in PAT before it spots 
the A in KOSTMAYER. 

pBASE also lets you alter the 
weight, bias, and compensation for 
any or all of the ASCII (American Stan- 
dard Code for Information Inter- 
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Draw Your Way to the Top 


PC-Draw Will Increase Your Office Productivity. 
And Upward Mobility. 


magine. You now have the capability to graphically 
depict your best ideas, plans, designs and proposals. [п 
color or black & white. Accurately. Completely. Dramati- 
cally. Concepts presented so forcefully— yet so simply— 
that you leave that critical meeting 
with upper management... totall y 
confident of success. 
And you win. Your secret 
weapon? PC-Draw. A powerful in- 
teractive graphics program for the 
IBM PC ог ХТ? — unlike anything 
else on the market. Using PC-Draw 
you create virtually anything that can 
be drawn with pencil and paper. Quick- 
ly. Easily. With far greater detail. 
PC-Draw is ideal for presentation graphics, proposals, 


systems design, forms, diagrams ... and an endless variety 
of charts, graphs and illustrations. PC-Draw allows you to 
produce drawings up to 99 pages long. Several templates 
come with PC-Draw including Flowcharting, Electrical 
Design, Office Layout, and Alternate Text. In addition 
you create and store your ow? unlimited supply of user 
defined symbols. 

PC-Draw includes an easy-to-follow interactive tuto- 
rial. Requires IBM PC or XT® or compatible, graphics 
adapter and graphics monitor. Version for PCjr available. 
Graphic boards, plotters at competitive prices. 

Shhh! Don't tell your office competition about PC-Draw. 
They'll catch on soon enough. For free brochure or to 
order call 800/2PC-DRAW. In Texas or for customer 
service call 214/234-1769. Micrografx, Inc., 1701 N. 
Greenville Ave., Suite 305, Richardson, Texas 75081. 


MICROGRAFX 


(Most popular plotters and printers supported.) 


The Picture of Success. 


Circle 278 on inquiry card. 
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change) codes. You can try, for exam- 
ple, to give greater weight to con- 
sonants than vowels, or vice versa. For 
matches closer to the ones people 
would make, you can emphasize the 
start of each string with a negative 
bias. 

When you've explored pBASE suf- 
ficiently to get a feel for the chip, you 
can move on to DEX, the "Diagnostic 
Executive" Besides checking the 
operating of the PF-PC board and 
PF474, this program allows you to set 
each register on the chip, load and 
change memory directly, and operate 
the chip at the single-byte level. 


APPLICATIONS 
Proximity Technology claims that the 
potential applications for the PF474 
are vast, but it has not been out long 
enough to start showing up in any 
products you can examine. 

The earliest customers for Proxim- 


THE PF474 


ity's string-search chip are reluctant to 
say anything about their application— 
military buyers were among the first 
to spot the potential of the chip. 
Other commercial users are similarly 
closemouthed: the companies are 
waiting until their products using the 
chip hit the market. However, | was 
able to learn that one of the larger 
computer companies has been one of 
Proximitys best customers for the 
evaluation units. 

Database searching is the most ob- 
vious direct use of the PF474. If multi- 
ple PF474s were used in parallel, it 
would be possible to search very 
large databases for a matching pat- 
tern quickly. Proximity points out that 
the speed and successive-approxima- 
tion nature of the matching process 
would let users get immediate feed- 
back on their search strategy, allow- 
ing the searchers to refine their 
strategy as they go. 


DISK COPYING SERVICE 


Fast * Reliable e Low Cost 


If you produce software, ALF's disk copying service is the quick, 
convenient answer to your duplication needs. Fifty copies or thousands, i” 
standard or copy- protected formats, just disks or a whole package- 


call ALF. Consider: 


ө FAST. Most orders are shipped in a 1 week or less. Prompt service 


on custom printing, too. | 
*LOW COST. Set-up charge 


To 35€ ae ог 506,09 ble sided. СОА 


3-hole vinyl disk pages, and З ў 
them for packaging in a hurry. 


е ds 24 ALITY. We start witbit 


guaranteed. 100% flawless. 


e RELIABLE. ALF designs ang manuf 


other copying services and softwa 
ible understanding of duplica | 


reproduction vailable—and he isi 


Wei re eager to meet your duplication and a ri, 


The PF474 should start appearing 
soon in dedicated spelling-checking 
systems or subsystems for word pro- 
cessors. Proximity is already a major 
OEM software supplier of these rou- 
tines, with its spelling-checker code 
used as an OEM product by several 
major software houses and computer 
companies. 

Speech recognition and robot vi- 
sion are two other areas targeted for 
the chip. Using the PF474 to search 
for template matches would speed 
processing and allow wider latitude, 
because the chip could more quickly 
look through larger sets of possible 
matches. 

As with all chips, however, the most 
imaginative uses often appear after 
the chip has been on the market a 
long time. And often it is the reader 
of an article like this, rather than the 
chip's designers, who ultimately shape 
the destiny of the product. a 


BLANK DISKS 


ALF buys large quantities of top quality, bulk 


. packaged disks for our disk copying service. 


We avoid the expense of fancy printing and 
labeling—and can pass these savings on to 
you! The disks listed below are 51/4" 
= (SS)or double side (DS), double density, soft 


, single side 


sector, unlabeled, with hub ring. Call for infor- 


JM 
MEMOREX 


ic k packaging, heat 
tec ls and sleeves? We 
nders wiih slip cases, 


mation on other disks, too. 


call for details 
$1.46 SS 


NASHUA 


VERBATIM 


SHIPPING & 
EXTRAS, ADD: 


With sleeves 
With Tyvek sleeves 


With Tyvek sleeves 
& boxed in J0-packs 


g needs. Give us a call toda у! 


Рог 50 
disks: 


$3.50 
$7.00 
$11.50 


A ТЕ?” order, call 1-800-321-4668. VISA & MasterCard welcome. 


ALF Products Inc. 1345F Nelson St. Denver, CO 80215 * Inside Colorado call 1-303-234-0874. 
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Circle 11 on inquiry card. 


Gifford's 
Multiuser Concurrent DOS. 
The net that works! 


Gifford has the network solution. It's 
simple, fast, secure, complete, and it 
works. Multiuser Concurrent DOS is 
based on Digital Research's Concurrent 
DOS, the only major microcomputer 
operating system specifically 
designed for networking. 

Users can share disks and 
printers transparently, and can 
also take advantage of true m 
tiuser features like file and 
record lockout. And Gifford 
has added a bundle of featur 
that makes Multiuser Concurrent 
DOS easy to install and use. It let: 
get right to work. 


Our net is ARCNET^] = 


Multiuser Concurrent 
DOS utilizes Datapoint's 
ARCNET, the most popu- 
lar network hardware in 
the industry. It's reliable. 
economical, and fast — 50 
you can add users 
without overload- 
ing the network. 

You can net- 
work up to 255 
single and multi- 
user systems. You 
can connect single or 
multiuser Gifford or CompuPro* 
systems as well as IBM РС-Х 1. Dual 
processor Gifford and CompuPro 
systems can run thousands of 8 or 16 bit 
CP/M or MP/Mapplications. PC-XTs 
can run 16 bit CP/M and MP/M 
programs as well as most popular 
MS-DOS applications, such as 
Lotus 1-2-3“ 


Gifford adds to your 
net worth. 


Our enhancements of Concurrent 
DOS make it possible to get more and 
better work done in less time. Network- 
wide features include electronic mail, 
event calendar, inter-terminal 
communication, user time 
accounting and usage report ss 
generation, telecommunication: 
user expandable HELP facility 


| (Ә 7. = 


Circle 180 on inquiry card. 


reminder messages, message of the 
day, automatic startup and shut- 
down procedures, and easily prepared 
files for initializing terminals, printers, 
and network nodes. 

Gifford's Virtual Terminals" 
increase productivity 


Gifford nets a big one: 
Simplicity. 
If you've gone through the ordeal of 
| typing as many as seven commands 
, | just to get on and off a network, 
' — Screen concurrency; Сога has your number. 


you can run up to four А single, menu- 
programs simultaneously from one driven network 
physical terminal. command 


The e safety net. handles all your 


j network options. 
Multiple users {СҮ Everything you 
can mean 


І need is right in 

multiple secur front of you. The net 

problems. Gif affect 15 simplicity — and sanity. 
“м security en- If you'd like to see how Gifford's 
| hancements | Multiuser Concurrent DOS сап 
` include H solve your networking problems, or 
| you'd like to know about Gifford's 
selection of multiuser systems and 
software options, call (415) 895-0798. 
Or write us at the address below. 


logi 
ogin We'll send you a free networking 
account l ; 
МЕ chure and give you the name of 
names and | nearest dealer 
encrypted | 
passwords 
to control 


Muinuser Concurrent DOS isa trademark of Gifford 
access to the system. Users Computer Systems, Concurrent DOS is a trademark of Digital 
can be further restricted Research, Ince. ARCNET is a trademark of Datapoint 


Corporation. ІВМ PC-XT is a registered trademark of | B.M 
Corporation. CompuPro ts a registered trademark of 


to specified *rminals, 


| еа$ ча СотриРго Corporation. Lotus 1-2-3 is a trademark of Lotus 
user ar » Pro Development Corp, Virtual Terminals is a trademark of 
grams, Or nodes on the Gifford Computer Systems, 
network. Yov’ re -- safe from 


س —— 


= excessive 
down time, 
since the 


modular net- (9 GIEF ORD 

work architec- COMPUTER = YSTEMS 
ture gives you : E sic Corporation 

. . егпа Соиг 

immunity San Leandro, CA 94577 

from single (415)895-0798 TELEX: 704521 


Houston, TX (713) 680-1944 
Los Angeles, СА (213) 477-3921 
Amherst, NY (716) 833-4758 


THE MULTIUSER COMPANY" 


point failure. 
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PS NIGER: HAE .................... 262 
THE COLUMBIA MULTIPERSONAL 
COMPUTERVP 

by Peter V. Callamaras............... 276 
LEADING EDGE AND MULTIMATE 

eG] RS ocio eens 287 
POLYFORTH AND PC/FORT 

D EHS BH editi deco s + detained 303 
SAMNA WORD III 

by Rubin Вабіноуй а. ................ 319 


THE MANNESMANN TALLY 
SPIRIT 80 PRINTER 
by MER L WEER o eem 335 


THE BROTHER НЁ-15 
LETTER-QUALITY PRINTER 
by Peter V. Callamaras............... 34] 


REVIEW ЕЕЕРВАСК................. 348 


IN JULY OF LAST YEAR we met with Columbia Data Products and learned 
about the VP its new IBM PC-compatible transportable computer. At that time 
we asked to borrow an evaluation unit for review in the magazine. And we 
asked again. And we asked again. Finally, as frequently happens, one of our 
veteran reviewers—Peter Callamaras—bought one for personal use and agreed 
to review it. Halfway through the review, Columbia sent us one of our own 
for a month. This helped enormously with our benchmark tests and 
photographs. Was the Columbia Portable worth the wait? Pete answers this 
and many more questions in his review. 

Next we have the HP 150. More than a year ago, we published a product 
preview of a new computer from Hewlett-Packard. This 8088-based desktop 
machine with a revolutionary touch panel caused a bit of a stir. Now that the 
dust has settled, the initial bugs have been fixed, and some more useful soft- 
ware has become available, it is time to ask what this machine can really do. 
We engaged one of our top reviewers, Mark Haas, to put this diminutive 
desktop through its paces. The results are pretty interesting. 

Of course, all computers—even the two mentioned above—are useless with- 
out software. So next we look at two word-processor programs for the IBM 
PC: Leading Edge and MultiMate. One of them has been billed as the most 
powerful word-processing package ever for the IBM PC. The other is recom- 
mended by many top consultants. C J Puotinen, who has written two books 
on word processors, gives a detailed look at these word processors and com- 
pares them to that reliable standby—WordStar. If you are thinking about serious © 
word processing on the IBM PC, this is a "must read" article. 

But wait—that's not all. Another relatively recent arrival on the IBM word- 
processor scene is Samna. In its fairly short time on the market, Samna has 
attracted a lot of attention. We recently received Samna Word Ill, the top-of- 
the-line version, which has some very advanced features. We gave this package 
to a veteran wordsmith, Rubin Rabinovitz. Later in this issue, Rubin gives Samna 
Word III a detailed examination. 

For those more interested in writing programs than letters, we have a com- 
parison of two FORTH systems for the IBM PC: polyFORTH and PC/FORTH. 
Ernie Tello compares these two packages and gives his recommendations. 

And whether you are writing programs, letters, or shopping lists—whether 
you are using an IBM. Apple ЇЇ, or Kaypro—you need a printer to see what 
you've written. This month we offer a look at two printers: one an inexpen- 
sive dot-matrix machine and the other an inexpensive daisy-wheel model. First, 
the Mannesmann Tally Spirit 80 is a low-cost printer that competes directly 
with the Epson RX-80. Mark Welch, our resident news writer, gives this machine 
a close look. Finally, the Brother HR-15 is a popular low-cost daisy-wheel printer 
that has a number of interesting options. In fact, one of the options is a key- 
board that turns the printer into a typewriter. For this product review, we again 
enlist the efforts of Pete Callamaras. Pete examines whether this printer can 
do what everyone claims it can, and how well. 

—Rich Malloy, Product-Revew Editor 
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Now youcan get personal 
TN th a Date 


Say hello to the Datasouth Personal Printer—an office-quality dot matrix printer 
that makes itself right at home next to your personal computer. 

Technically speaking, the Personal Printer is “Epson compatible: But it's better than 
the competing Epson because it also does near-letter-quality printing. 

Personally speaking, the Personal Printer is “checkbook compatible: So you don't 
have to sacrifice the money you need to get the printer you want. And it comes in two 
models-one with a 10-inch and one with a 17-inch carriage. 

a Make a personal visit to your local computer store, 

and bring home legendary Datasouth performance 

for an affordably personal price. The Personal 
Printer. Only from Datasouth. 


See us at f | 
COMDEN Fall '84 ب‎ ats asou t i 
Las Vegas-Booth 42872 
—— — س‎ —— NOC Е. — ——— | = 
Find Datasouth Printers At Datasouth Computer Corporation 
Participating CompuberLand? Stores Box 240947 · Charlotte, NC 28224 
And Other Fine Dealers. 704/523-8500 - Telex 6843018 DASOU UW 
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REVIEWERS NOTEBOOK 
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WITH ALL THE ATTENTION being 
paid to the IBM Personal Computer 
(PC) AT. another powerful machine 
may be overlooked: the Compaq 
DeskPro. This machine offers perfor- 
mance that is just a mite slower than 
the AT, a 10-megabyte hard disk. and 
even atape cartridge forsafe backup 
of the hard-disk data. Also, unlike the 
AT. it seems to be very compatible 
with the PC hardware and software. 
And at $7200 for a full configuration, 
it is quite competitive with the AT. 

[n our tests, we found the DeskPro 
to be just 25 percent slower than the 
AT. (The IBM PC is, by comparison, 
150 percent slower than the AT.) As 
for compatibility, the DeskPro seems 
torun rings around the AT. Every IBM 
PC software package we tested so far 
Works, even Microsoft's Flight 
Simulator. The IBM PC expansion 
boards that may not work with the AT 
apparently do work with the DeskPro. 
The top-of-the-line DeskPro also 
comes with 640K bytes of memory 
and serial and parallel ports. But the 
most important advantage of the 
DeskPro is its integral tape-cartridge 
drive for backing up data on the hard 
disk. The DeskPro is the first major 
desktop system to feature this impor- 
tant device. 

Of course, the AT remains a potent 
competitor. The AT has a fast 20- 
megabyte hard-disk drive (as op- 
posed to the DeskPro's 10 megabyte), 
a 1200K-byte floppy drive, and the 
ability to address (in XENIX) up to 3 
megabytes of memory. But a fully 
equipped AT with a third-party tape- 
cartridge unit will cost about $8200. 
The DeskPro is only about $7200. 

Compaq, by the way, was one of the 
first companies to come out with a 
reliable, well-cushioned hard disk in 
a transportable computer. Of course, 
| refer to the Compaq Plus, which was 
reviewed here last July. 


Another IBM PC-clone manufac- 
turer, Corona Data Systems from 
Thousand Oaks, California, has come 
out with a similar transportable: the 
Corona Portable PC XT. The Corona 
features the same high-resolution 
display and the same IBM PC com- 
patibility as its desktop version (see 
November 1983 BYTE, page 308). This 
machine, which costs $4340 in a com- 
plete configuration (with added color 
graphics capability), worked very well 
here for a few weeks, but unfortunate- 
ly, the computer's display suddenly 
died two weeks ago. Corona, however, 
quickly sent us a replacement. 

We should note that the failure rate 
among evaluation computers is rela- 
tively high, probably even higher than 
that among computers bought by the 
general public. Computers from all 
manufacturers—including the Big 
Guys—are subject to failure at one 
time or another. Part of the problem 
is that the machine that is sent to us 
is usually one of the first units off the 
assembly line, before the early bugs 
have been worked out. Another fac- 
tor may be just the luck of the draw: 
a faulty chip or a damaging voltage 
surge on the power line. Ideally. we 
would like to purchase 10 units of 
each type and perform comprehen- 
sive stress testing on each, but this 
would be prohibitively expensive. The 
most we can do is mention cautious- 
ly if a given machine has failed or not, 
and what the manufacturer has done 
to replace the unit. We then hope that 
the reader will evaluate such informa- 
tion in the proper statistical light. That 
is, the results of a statistical test of one 
unit are fairly meaningless by them- 
selves but may be useful in a larger 
sample. The focus of our reviews is 
therefore on factors that will not vary 
from one machine to another, e.g. the 
speed of the operating system. For 
statistical tests, we hope that our 


Review Feedback section will give in- 
formation based on large samples, 
and we hope our readers will relay to 
us their particular experiences, both 
positive and negative. 

And with that disclaimer. let me 
mention another IBM PC clone that 
recently had problems in our testing. 
The ITT Xtra PC, which | mentioned 
here last month and which had been 
working here flawlessly for the past 
few weeks, suddenly stopped work- 
ing. To its credit, ITT quickly sent us 
a replacement. 

As for software, not a week seems 
to go by without our hearing some 
more good news about Borland Inter- 
national, a software house in Scotts 
Valley, California. Most of the time we 
have been hearing rave reviews about 
its Turbo Pascal, the $50 Pascal com- 
piler for CP/M and MS-DOS machines 
that runs loops around the higher- 
priced compilers. Well, two weeks ago 
we received Sidekick, a $50 accessory 
program for the IBM PC that runs 
under your regular application pro- 
grams and can be called into action 
at any time. Sidekick includes several 
Macintosh-like features, such as a 
notepad and calculator, but Sidekick's 
version of these products is really 
spiffy. The calculator can do calcu- 
lations in octal, hexadecimal, and 
binary. And the "notepad" is actually 
a proficient word processor. However, 
this product is copy-protected and 
thus cannot be loaded on a hard disk 
or on all floppy disks. 

What was the good news about 
Borland last week you ask? Well, they 
have come out with an unprotected 
version of Sidekick for a little more 
money ($80). Companies like Borland 
could put us reviewers out of busi- 
ness. They give us almost nothing to 
complain about. | can't wait to see 
what this week brings. | 

—Кїєй Malloy, Product-Review Editor 
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SYSTEM REVIEW 


The HP 150 Computer 


ewlett-Packard, a company that is 

probably best known for its scien- 

tific and engineering products— 
programmable calculators, plotters of ex- 
ceptional quality, and minicomputers—is 
now making its presence known in the 
lucrative business market with its latest crea- 
tion, the HP 150. Using a design employ- 
ing a unique software enhancement to the 
popular MS-DOS operating system (called 
PAM, which I will discuss in detail later) and 
a touch-sensitive screen, HP hopes to cash 
in on the feature most business users are 
demanding—ease of use. 

The basic HP 150 is composed of only 
two units: the system processor/display unit 
and the keyboard. However, most of the HP 
150s sold also include a 9121 disk-drive unit 
housing two 3¥%-inch Sony microfloppy-disk 
drives (see photo 1). Other disk-drive sys- 
tems, including hard-disk systems, are also 
available. The HP 150, like other HP com- 
puters, uses the Hewlett-Packard Interface 
Bus (HPIB). also known as the IEEE-488 bus, 
to expand the system. The HPIB is used to 
connect the 9121 disk-drive unit to the 
system unit. 

The system processor/display unit mea- 
sures about 12 by 11 by 13 inches. It con- 
tains the system processor board, the 9-inch 
CRT (cathode-ray tube) and associated 
video circuitry, the touchscreen, and, on the 
system | tested, an optional thermal printer. 
The system board contains a 16-/8-bit 8088 
microprocessor (16-bit internal data bus, 
8-bit external data bus) operating at 8 MHz, 
256K bytes of dynamic RAM (random- 
access read/write memory), and 160K bytes 
of ROM (read-only memory). Up to 384K 
bytes of RAM can be added through the 
use of a plug-in memory board, bringing the 
total RAM to 640K bytes, Also contained 
on the system board are two RS-232C ports, 
an HPIB port, and two expansion slots. 


THE DISPLAY SCREEN 
Without the disk drives, the HP 150 can be 
thought of as a terminal. All the character- 


istics of the display screen can also be 
thought of in that sense. The display screen 
on the HP 150 is actually composed of two 
independent screens: a 27-line by 80-char- 
acter text screen and an optional 512- by 
390-dot graphics display. These displays can 
be set up as windows into even larger areas. 

The normal virtual-text screen comprises 
48 lines, or two physical screens. The screen 
always displays the current line. The first 24 
lines of text may scroll off the top of the 
display, but they are not lost. THe computer 
reserves the bottom three lines of the physi- 
cal display for a status line and the softkeys 
(touchscreen versions of function keys), 
leaving 24 lines available for text on the 
screen. The status line provides information 
on the state of various functions. It displays 
the time, lets you know when the Caps Lock 
is on, indicates whether the keypad is 
numeric or graphic, and. gives you other 
information. 

Characters are very well formed and easy 
to read, even on this smaller-than-average 
display screen. A variety of attributes are 
available, including half intensity, underline, 
inverse, blinking, security (where nothing 
shows on the screen—used for passwords), 
and something called background inverse. 
Several alternate character sets are pro- 
vided for line drawing (useful in designing 
forms) and math symbols, as well as foreign- 
character sets that include umlauts, tildes, 
and other diacritical marks. 

The HP 150's graphics capabilities are im- 
pressive. Included in the large ROM are a 
number of routines for plotting on the 
graphics screen. In the graphics mode, the 
numeric keypad to the right of the QWERTY 
keyboard assumes the role of a graphics 
keypad. It can be used to selectively turn 
on or off thetext and graphics screens. Four 
keys become graphics cursor-control keys, 
alowing the graphics cursor easy move- 
ment to any point on the screen. 

Most of the graphics capabilities, however, 
are accessed through escape sequences. 
These can be entered directly from the key- 


board but are most useful when generated 
from a program. For example, the sequence 
ESC *m 00,100,100E will draw a box from 
the lower left-hand corner of the screen (0,0) 
[00 dots wide and 100 dots high and will 
fill it with the current pattern (which can be 
changed with another escape sequence). 
There are other sequences for line (vector) 
drawing, character-graphic definition, line- 
pattern definition, drawing modes, and set- 
ting of a relocatable origin. 

Text can also be generated on the 
graphics screen. Eight different text sizes, 
from about 1/32 inch to about 7/16 inch, can 
be produced and rotated 90, 180, and 270 
degrees. The text can also be slanted about 
30 degrees. Escape sequences are provided 
to control graphics text. 


SYSTEM CONFIGURATION 

The HP 150 is a "soft" machine. That is, 
many of the operating characteristics can 
be changed through software control. In 
fact, just about everything the machine 
does can be controlled from the touch- 
screen. There are four main configuration 
screens built into the HP 150, and a fifth 
MS-DOS configuration program is supplied 
with the operating system. The system is a 
bit overwhelming at first, but the manual 
takes you through the initial configuration 
one step at a time and makes it seem easy. 

The Global Configuration screen (see 
photo 2) allows you to set such items as the 
type of keyboard being used (ASCII. 
Swedish, French, German, etc.), the key- 
board click on or off, and where the HP 150 
looks for the operating system (seven HPIB 
addresses and two accessory slots) when 
booting up. At power-up you can also 
decide whether the HP 150 will act like a 
terminal or a computer. 

Two more screens allow you to configure 
the two serial ports. Here things really get 
complicated. You can set the usual charac- 
teristics such as bps (bits-per-second) rate, 
word length, parity, and stop bits, but then 
there is an additional assortment of items 


that most people have never dealt with 
before, shown in photos 3 and 4. If you have 
never had to decide whether the Terminal 
Ready line should be high or low, or 
whether the Receiver Ready or Secondary 
Carrier Detect control line is detected as 
— 12 V instead of +12 V, you should leave 
these in their default state. If you under- 
stand these terms, this type of control can 

be very useful. 
| had no trouble using the configuration 
screens to connect the HP 150 as a terminal 
to a Radio Shack Model 100. I set the bps 
rate, etc, as usual, and left all the other set- 
tings alone. It worked fine except when I 
transmitted a file from the HP 150 to the 
Model 100 using XON/XOFF flow control. 
The HP 150 expects to see an XON charac- 
(continued) 


Photo 1: The HP 150 with a 9121 disk-drive unit. 
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ter from the external device after 
every line is transmitted. The Model 
100 will send an XON character only 
after it has sent an XOFF character 
and has had a chance to catch up. The 
HP 150 would send the first line of a 
file to the Model 100 and then wait 
for an XON character. | had to 
manually send one from the Model 
100 so the next line of text would be 
sent, and so on. Transmission going 
the other way, from the Model 100 to 
the HP 150, was no problem. 

The last built-in configuration 
screen, shown in photo 5, sets a varie- 
ty of terminal options. Most of the op- 
tions on this screen deal with func- 
tions that are important when using 
the HP 150 as a terminal connected 
to a larger computer. Hewlett-Packard 
has designed the HP 150 to be com- 
patible with its line of communica- 
tions terminals. All of these can com- 
municate with larger systems, in this 
case an HP 3000. From this screen 
you can control the cursor type (line 
or box), the bell (on or off), the defini- 
tion of the Return key, and more 
exotic things concerning block-mode 
transmission, graphics-emulation 
modes, etc. 

In an abstract sense, the configura- 
tion screens are easy to use. That is, 
changing the values of the various 
functions is easy; knowing what they 
mean is another thing. The screens 
often present you with somewhat 
cryptic abbreviations for the func- 
tions, such as InhDcTIst(W), Xmitfnctn 
(A), and RR(CF)Recv. Unfortunately, 
these functions are not always clear- 
ly explained in the manual. But, to be 
fair, if you need to change these func- 
tions you probably already know 
what they mean. Otherwise, leaving 
them in their default states will usually 
suffice. 

The touchscreen is also usedto con- 
figure MS-DOS. The configuration 
screen is divided into two parts, Sys- 
tem Devices (such as printers and 
plotters) and Disc Drives (see photo 
6). Using these utilities, you can 
specify where your peripherals are 
physically connected and relate these 
locations to the logical devices MS- 
DOS understands Do you want 


264 BYTE * NOVEMBER 1984 


COMI: on port I? Okay. Do you want 
your printer (PTRI:) on port | too? No 
problem. Do you have a plotter on the 
HPIB? Just say so. Are you adding a 
hard disk you want to boot from? 
These can be done in straightforward 
procedures. 


DisK DRIVES 

Without some sort of mass-storage 
device connected to it, the HP 150 is 
really no more than a fancy terminal. 
Adding disk drives allows you to load 
programs and store data. The disk 


Photo 2: The Global 
Configuration screen allows 
you to set up the basic 
functions of the НР 150. 


Photo 3: The configuration 
screens that allow you to 
configure ports | and 2 are 
identical, and each can be 
configured as either full- 
duplex hard-wired, shown 
here, or full-duplex modem. 


Photo 4: The full-duplex 
modem configuration, which 
is slightly less complicated 
than the full-duplex hard- 
wired configuration and has 
the receive and transmit 
signals reversed. 


drives supplied with the machine | 
tested were contained in the 9121 
unit. This device contains two Sony 
34-inch microfloppy-disk drives. Each 
single-sided drive can hold a disk con- 
taining up to 258K bytes of data, al- 
though a significant portion of this 
Space is taken up by system files. 
Many other disk-drive combinations 
are available, including hard-disk and 
54-inch drives, and most of these 
connect via the HPIB in daisy-chain 
form. The drive box is normally 
placed under the system processor/ 
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display unit. With this placement, 
however; the keyboard must be 
located some distance in front of the 
machine, otherwise it interferes with 
disk insertion and removal. In all, you 
need about 24 inches of depth on 
your desktop to situate the machine 
properly More space is recom- 
mended because if you dont have 
enough room you might find the key- 
board falling into your lap. 

Having used a Macintosh for some 
time, this was not my first experience 
with 34-inch disks. I like them very 
much. The rigid cases are more pro- 
tective than the flexible jackets on 
5%-inch floppy disks—you can even 
use a ballpoint pen to write directly 
on them. The automatic shutter keeps 
misplaced fingers off the media sur- 
face and also helps keep dust off the 
disk. Disk storage is more convenient 
because the 34-inch disks take up 
less space. 


THE KEYBOARD 
The keyboard on the HP 150 is di- 
vided into seven sections, as shown 
in photo 7. The character-set group is 
the main keyboard, including the nor- 
mal QWERTY keyset. Above that are 
the terminal-control group (the Reset/ 
Break and Stop keys), the function- 
control group (Menu and User/System 
keys), and eight function keys. The edit 
group includes keys for inserting and 
deleting characters and lines, and the 
display-control group includes the 
cursor keys The numeric/graphics 
group is at the right of the main key- 
board: it serves the dual role of nu- 
meric pad and graphics-control pad. 
The keyboard is meant to be tilted 
up toward the back when in use: a 
flap along the bottom of the unit 
swings down to accomplish this. The 
keys have a nice feel and are arranged 
in stepped rows. The Shift keys and 
the Return key are in the customary 
positions, although 1 found the Con- 
trol key a bit too close to the A key. 
Also, the Control and Caps keys on 
the HP 150 keyboard are in the op- 
posite position of the same keys on 
a terminal | use in the office. This led 
to some adjustment problems, but 
this is no fault of Hewlett-Packard's. It 


Photo 5: The terminal 
configuration screen controls 
the basic keyboard and 

display functions of the HP 150. 


Photo 6: Hewlett-Packard 
has further developed MS- 
DOS by providing the user 
with this Randy configuration 
screen. Here the user can 
relate MS-DOS's logical 
device names (PRN:. 
COM2., etc) to the actual 
physical devices and where 
they are connected to the 
computer (port 1, HPIB, etc.). 


Photo 7: The keyboard of the HP 150 contains 107 keys arranged in seven groups. 
It connects to the back of the system processoridisplay unit with an RJ-11 plug. 


only points out the unfortunate lack 
of standards in the computer industry. 


LIVING WITH PAM 
PAM, short for Personal Applications 
Manager, is Hewlett-Packard's idea of 


ease of use. Technically speaking, 
PAM is an MS-DOS shell installed 
using the CONFIG.SYS file at boot 
time. PAM replaces the normal MS- 
DOS COMMANDCOM console-com- 

(continued) 


NOVEMBER 1984 * BYTE 265 


mand processor and presents the user 
with the screen shown in photo 8. 
Together with the touchscreen, PAM 
lets novice users deal with the oper- 
ating system in a more friendly way. 
No command lines need to be 
entered. You merely have to point to 
your desired application and then to 
the box in the lower left-hand corner 
of the screen labeled Start Applica- 
tion (or press the FI key or the Return 
key). PAM then starts the application. 
Alternatively, you could point to the 


application with the cursor keys, mov-, 


ing the small arrow over the applica- 
tion choice boxes, and then press the 
Select key and then the Return key to 
start an application. There's no need 
to be concerned with default drives 
and the like because the drive con- 
taining the application to be run 
becomes the default drive automati- 
cally. 

Applications appear with expanded 
titles of up to 13 characters, which 
makes it a little easier to determine 
what an application does. 

Besides running an application, 
PAM lets you set the time and date, 
log in new disks, perform a number 
of file-related operations, and turn 
your HP 150 into a dumb terminal. A 
simple help facility is also provided. 

You can access file-related com- 
mands by touching the File Manager 
box or by pressing the F5 key. The file 
manager (see photo 9) allows you to 
list the files in a directory, choose a 
different directory (including subdirec- 
tories), print the contents of a file or 
directory, delete a file or directory 
from a disk, view the contents of a file 
on the screen, and copy and rename 
files. Throughout these procedures, 
you are guided by a combination of 
menus, prompt lines, and screens. Of 
course, regular MS-DOS rules still 
apply; for example. you cannot delete 
a subdirectory if it is not empty (i.e. 
containing no files). As with other 
PAM functions, you can select files for 
whatever operation you are about to 
perform by pointing to the filename 
on the screen. Alternatively, you can 
use the cursor keys to point to a file 
and press the Select key to select it. 

The dumb terminal is just that. It 
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would be useful if you could run an 
application while simultaneously be- 
ing connected to another system. But 
on this system, switching between the 
two is cumbersome; you have to end 
the application, return to PAM, select 
the terminal, press the Shift/Stop key 
to get back to PAM, and then reselect 
the application. From the terminal 
mode you can journey through a 
labyrinth of menus that will enable 
you to configure the communications 
capabilities of the HP 150. You can 
select bps rates and determine pro- 
tocols and many other parameters. 
However, | doubt anyone could do it 
without the manual sitting beside the 
machine. In fact, a separate manual is 
devoted to explaining all this in detail. 

When the PAM screen appears, it 
displays "installed" applications. Only 
installed applications can be accessed 
or run from PAM. This holds true even 
for MS-DOS. Installing an application 
is an interesting process that makes 
use of a utility program named, ap- 
propriately enough, Install. Install 
reads a special file associated with the 


Photo 8: The PAM screen. 
The highlighted box is the 
currently selected application. 
| The small arrow over these 
boxes is controlled by the 
cursor keys and points to a 
new application. Touching the 
leftmost softkey would start 
the selected application. 


Photo 9: The file manager 
can be accessed from PAM 
or from most applications. It 
relieves the user of having to 
enter MS-DOS comands to 
perform file and directory 
functions. 


application you want to be installed 
and then creates another file that tells 
PAM your application has been in- 
Stalled. A number of files are moved 
around, and a number of disks may 
have to be swapped in and out as 
well. The installation procedure also 
ensures that the user is not running 
a program from the master copy of 
the disk. You are forced to move a 
program from one disk drive to an- 
other (either A to B or B to A), usual- 
ly by placing the master copy in drive 
A and a blank formatted disk in B. You 
can't install a program on the disk it 
resides on. Although there is definite- 
ly merit to this feature, it can be 
cumbersome when you are putting in 
your own application. 

Applications sold by Hewlett- 
Packard come ready to install. If you 
create your own application, for ex- 
ample a BASIC program, you must in- 
stall it manually. The documentation 
clearly explains this process. lt in- 
volves creating an installation file— 
using EDLIN, WordStar, or some other 

(continued) 
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Name 
HP 150 


Manufacturer 
Hewlett-Packard 
3000 Hanover St. 
Palo Alto, CA 94304 


Components 

Size: System unit, 12 by 11 by 
13 inches; disk drives, 1234 
by 3 by 11% inches; 
keyboard, 18 by 8% by 172 
inches 

Processor: 8-MHz 8088 
Memory: 256K bytes RAM 
Display: 9-inch diagonal 
cathode-ray tube, 27 lines by 
80 characters, monochrome 
Keyboard: 107 keys, detached 
Mass storage: Two Sony 
3Ve-inch microfloppy disks, 
single sided, 258K bytes total 
disk space each drive 
Expansion capability: Two ex 
pansion slots 

I/O interfaces: Two RS-232C 
ports, one Hewlett-Packard 
Interface Bus (HPIB), i.e., 
IEEE-488 parallel bus 


Operating System 
MS-DOS 2.01 


Software 
1-2-3, Memo-Maker 


Optional Hardware 

5'^-inch floppy-disk drives 
and 5- and 15-megabyte hard 
disks, thermal printer, 384K- 
byte plug-in RAM board 


Documentation 
Users manual, terminal users 
guide 


Price 

$3495 with dual microfloppy- 
disk drives, $3795 with BASIC, 
$5850 with 5-megabyte hard- 
disk drive and one micro- 
floppy-disk drive, $6450 with 
15-megabyte hard-disk drive 
and one microfloppy-disk 
drive 
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The Memory Size graph shows the standard 
and optional memory available for the com- 
puters under comparison. The graph of Disk 
Storage capacity shows the highest capacity 
of a single and dual floppy-disk drive for each 
system. The Bundled Software Packages graph 
shows the number of software packages in- 
cluded with each system. The Price graph 


shows the list price of a system with two high- 
capacity floppy-disk drives, a monochrome 
monitor, graphics and color-display capability, 
a printer port and a serial port; 256K bytes of 
memory (64K bytes for 8-bit systems), the stan- 
dard operating system for each system, and the 
standard BASIC interpreter for each system. 
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The rear view shows two RS-232C ports and an IEEE-488 bus 
interface for expanding the system. 


DISK ACCESS IN BASIC (SEC) 
250 = 


40K FORMAT/DISK COPY 


The graph for Disk Access in BASIC shows how long it takes to write 
a 64K-byte sequential text file to a blank floppy disk and how long 
it takes to read this file. (For the program listings see June BYTE, 
page 327 and October BYTE, page 33.) The BASIC Performance 
graph shows how long it takes to run one iteration of the Sieve of 
Eratosthenes prime-number benchmark. In the same graph, the 
Calculations results show how long it takes to do 10000 multiplica- 
tion and division operations using single-precision numbers. In the 
System Utilities graph, the Format/Disk Copy results could not be 
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The overhead view of the HP-150 system unit, which includes 
the display units as an integral component. 


BASIC PERFORMANCE (SEC} 


obtained because the MS-DOS utility Disk Copy is not included with 
MS-DOS for the HP 150. Formatting and copying files are two distinct 
operations on the HP 150. The File Copy results show how long it 
takes to transfer a 40K-byte file using the system utilities. The Spread- 
sheet graph shows how long the computers take to load and 
recalculate a 25- by 25-cell spreadsheet where each cell equals 1.001 
times the cell to its left. The spreadsheet benchmark program is 
Microsoft Multiplan, but the HP 150% spreadsheet program is 
VisiCalc. DOS 33 was used with the Apple II. 


program—containing information 
about the application such as the 
names of all files needed by the ap- 
plication and their total size, and the 
title you want to appear on the PAM 
screen. Once this file is created, which 
takes about two minutes, you are 
ready to use the Install utility. The ap- 
plication program and the special in- 
stallation file must reside on the same 
disk. If the application needs other 
files, such as overlays, they can be in- 
stalled from other disks, but you must 
allow for this when creating the in- 
stallation file. Since you cannot install 
the program back on the same disk, 
you must either install it onto another 
disk or first copy all your files onto 
another disk and write them back 
onto the first one. Once the applica- 
tion is installed it cannot be copied 
onto another disk and run from PAM. 
It must be reinstalled from the master 
disk. Also, once you have installed an 
application, you cannot delete it from 
MS-DOS. You must again use the In- 
stall utility. Otherwise, PAM will think 
the application still exists even though 
all visible files associated with it have 
been deleted. 

Another utility, called Set Up PAM, 
lets you retitle applications and re- 
arrange their placement on the 
screen. It also lets you auto-start an 
application when booting the system. 

PAM's ease-of-use features do not 
come cheaply, however. The MS-DOS 
system files, plus the PAM files, leave 
you only 178K bytes of a blank for- 
matted disk's 258K-byte capacity. If 
you want to have MS-DOS installed as 
an application under PAM, subtract 
another 17K bytes. 

Despite its benefits, PAM is tremen- 
dously frustrating for experienced 
users. It makes everything take longer 
because you have to tell it to look at 
the new disk each time one is in- 
serted. And with only 178K bytes on 
a disk, you change them often. For- 
tunately, PAM can be bypassed, leav- 
ing you to deal directly with the oper- 
ating system. 

Novice users (who would surely 
benefit from most of PAM's features) 
may have problems when PAM hands 
them over to the application and they 
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no longer are protected from the 
operating system. 


THE TOUCHSCREEN 
Together with PAM, the HP 150's 
touchscreen provides you with an 
alternative form of data entry. Physi- 
cally, the touchscreen is composed of 
a 9-inch screen surrounded by a 14 
by 21 (vertical by horizontal) element 
array of infrared LEDs (light-emitting 
diodes) and matching photodiodes, 
similar in many ways to the touch- 
screen designed by Steve Ciarcia (see 
"Let Your Fingers Do the Talking: Add 
a Noncontact Touch Scanner to Your 
Video Display' August 1978 BYTE, 
page 156). The operating system can 
detect a finger or pointing device in- 
terrupting the infrared beams and 
determine the location of the inter- 
ruption. 

The touchscreen has a resolution of 
| line by 2 characters for a total of 40 
points horizontally and 24 points ver- 
tically. This means that when you are 
using WordStar you will be able to 
place the cursor on any line by 
touching the screen, but only on alter- 
nate characters in a line. How does a 
[4 by 21 array of LEDs distinguish a 
24 by 40 array of points on the 
screen? When your finger touches the 
HP 150's screen, it may interrupt one 
or two of the beams on each axis. Es- 
sentially, this doubles the number of 
points that would be available if you 
could detect only single-beam inter- 
ruptions. However, if you have thin 
fingers, you may find that placing the 
cursor on one of the in-between 
points is difficult to accomplish 
because the space within which your 
finger will interrupt two beams may 


All times are in seconds. 


Word Processing with WordStar 
Document load 
Document save 


Search 
Orroil 


Table 1: The benchmark results for word-processing tests run on the HP 150 
using WordStar. The comparison was with the IBM PC only, unlike the At A 
Glance tests which measured the HP 150 against the PC and the Apple ll. 


Together with PAM, 
the HP 150% 
touchscreen provides 
you with an alternative 
form of data entry. 


be very small indeed. This is especial- 
ly true in the vertical axis where the 
LEDs are placed farther apart. Using 
the eraser end of a pencil will inter- 
rupt only one beam at a time on each 
axis and result in half the resolution 
(ie, only every other line and every 
fourth character on a WordStar 
screen). 

| found the touchscreen to be 
moderately sensitive to the way I 
lifted my finger from the screen after 
touching it, especially when it was 
working at its full resolution (for ex- 
ample, when using WordStar). To 
assure accurate cursor placement, 
you must withdraw your finger from 
the screen perpendicularly. In most, 
but not all cases, touching the screen 
lets you select an item or point, and 
removing your finger initiates an ac- 
tion or sets a point. Thus, it is possible 
to touch the screen and then, without 
lifting the finger, drag the cursor to the 
proper location. Too much skew when 
releasing your finger from the screen 
results in additional cursor move- 
ment. 

The touchscreen also senses eight 
softkeys along the bottom of the 
screen. These correspond to the eight 
functions keys across the top of the 
keyboard, and the two may be used 

(continued) 
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True Dual Trace * 10 MHz Real Time Bandwidth * 3 Input Channels * I/O Port 
Digital Waveform Storage • Boolean Waveform Operations • Audio Functions 
8.25 (L) x 4.5 (D) x 1.75 (H) Inches • 1.25 Pounds * 9 Volt Battery/AC Operation 


Consider the LogicScope 136 

The LogicScope 136 is the next logical step in test instru- 
mentation for you. It combines many of the features and capa- 
bilities of sophisticated logic analyzers and oscilloscopes... 
and it fits in your hand. Never before has so much technology 
been available in so small an instrument, at such a low price. 

The pocket-sized LogicScope 136 1s made possible by a 
patented breakthrough in display technology. The conven- 
tional cathode ray tube has been replaced by a unique array of 
400 LED's that permits simultaneous display of two digital 
waveforms. 

The 136 can be used for viewing single shot events, or 
repetitive waveforms. [t can be operated in real time mode, or 
in memory mode which permits acquisition and storage of up to 
24 128-bit waveforms. These can be recalled, logically com- 
pared (AND, OR, EXCLUSIVE OR) to other stored/input 
waveforms, or output to an external device via an RS 232 port. 

| [ts very low cost, convenience and ease-of-use make the 
LogicScope the ideal instrument, for designing, troubleshoot- 
ing or repairing digital systems. 


Consider its Engineering & Field Service Applications: 
On microprocessor-based systems, check the timing rela- 
tionship of various parameters relative to the system clock and 
other key events. Its storage capability allows visual and logi- 

cal comparison of non-repetitive waveforms to known refer- 
ence signals. Output in the start-up of the digital device can be 
compared to reference signals to determine the operating state 
of the device. Questionable waveforms can be stored for analysis. 

| [ts light weight and small size make the LogicScope conve- 
nient to take on every service call. The 136 provides much 
more information for trouble shooting a digital system or pe- 
ripheral than a logic probe or digital multimeter, without hav- 
ing to lug an oscilloscope or logic analyzer along. 


Contact us for the name of your local distributor 
See us at Wescon ‘84, Booths #1566 & #1568 


7320 Parkway Drive, Hanover, MD 21076 
301-796-3300 Circle 331 on inquiry card. 


interchangeably. The softkeys are pro- 
grammed by the running application, 
and they take on different meanings 
foreach application. The softkeys can 
be thought of as a menu. Some keys 
perform functions; their legends ap- 
pear in uppercase letters. Others lead 
toother menus; their legends appear 
in lowercase letters. 

As with most menu systems, the 
softkeys are helpful at first, but they 
tend to slow you down as you gain ex- 
perience. They can also get in the way. 
When using the touchscreen with 
WordStar | inadvertently activated 
one of the softkeys when | wanted to 
point to a spot on the bottom line of 
text. Fortunately, none of the softkeys 
selected in this manner resulted in 
anything more than another level of 
menu appearing. It was annoying but 
not disastrous. 

Overall, | found cursor positioning 
via the touchscreen of limited use. 1 
also found that using the touchscreen 
to select items has limitations as well 
as benefits. For instance, when using 
VisiCalc adapted for the HP 150. a 
help menu lets you select from a full 
screen of items. All you have to do is 
touch one of about 20 lines on the 
screen. But touching one line exactly, 
not the line above or below, is almost 
impossible. When using VisiCalc, 
merely touching the screen usually 
sends you off to the wrong help 
screen. This is a problem with Visi- 
Calc, because the selection and ac- 
tivation should be two steps instead 
of one, as with other Hewlett-Packard 
software. 

It is nice to be able to select the file 
you want to edit by pointing at it. 
When selecting other functions in 
WordStar, however, | suspect most 
users will prefer to use keyboard com- 
mands. For example, a common 
WordStar sequence is Control-B 
Control-Q P. which re-forms a para- 
graph and returns the cursor to its 
previous location. This is a fairly fast, 
simple keyboard sequence. The same 
procedure using the softkeys or 
function keys requires selecting the 
following sequence: format and find 
(F4), re-form paragraph (F7), main 
menu (F8) cursor movement (F6), 
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other keys (ЕІ), previous cursor (F4). 
main menu (F8). 


SOFTWARE 

Along with the HP 150, I received 
several optional software packages in- 
cluding the WordStar and VisiCalc 
programs Гуе mentioned. | also re- 
ceived a communications package 
called DSN/Link. a version of Micro- 
soft BASIC, a program called Text 
Charts, and, of course, MS-DOS. Using 
these packages I was able to run the 
standard BYTE benchmarks. 

The BASIC that Hewlett-Packard 
offers is Microsoft BASIC-86. It is 
essentially the same as MBASIC, the 
8-bit CP/M version. As a result, there 
are no commands to access the 
graphics capabilities (ie. LINE, CIR- 
CLE, PSET, etc.), perform screen oper- 
ations (LOCATE, CLS, etc.), or commu- 
nicate through any of the operating 
system's logical devices (OPEN 


The BASIC that 
Hewlett-Packard offers 
is Microsoft BASIC-86. 


COMI:, еќс.): all things I've come to 
expect with 16-bit BASICs. You can 
only access the HP 150's graphics 
capabilities through escape se- 
quences. The manual tells you how to 
use these escapes; for example, it tells 
you how to use the DEF FN command 
to create your own graphics com- 
mands. However, this process is a bit 
clumsy. [Editor's Note: Hewlett-Packard was 
in the process of introducing GW BASIC for 
both the HP 150 and the HP 110 when this 
review was written. If all has gone as planned, 

the new BASIC should be available now.| 
BYTE has established a set of 
benchmarks for testing a variety of 
system functions. These tests combine 
(continued) 
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Mimic introduces instant evolution! 
Meet the Spartan" — the missing link 
that turns your Commodore 64^" 
into a whole new apple. 
The Spartan" now allows you to use 
any of the Apple" III+ hardware 
and software you want. 
Now, that's natural selection! 


FOR INFORMATION 
PLEASE WRITE TO: 
MIMIC SYSTEMS INC. 
1112 FORT ST., FL. 6H 
VICTORIA, B.C. 
CANADA V8V 4V2 


the abilities of both the hardware and 
software. The complete results of 
these benchmarks are shown in the 
"At a Glance" graphs, with additional 
benchmarks for word processing 
shown in table I. 

| was unable to run the Format/Disk 
Copy test in the System Utilities 
benchmark because the Disk Copy 
utility is not included with MS-DOS for 
the HP 150. Formatting and copying 
files are two distinct operations in the 
standard HP 150 world. 

VisiCalc on the HP 150 has the 
added feature of being able to let you 
select cells by pointing to them. Of 
course, if a cell is off screen, you have 
to use keyboard commands to select 
it. The softkeys make it easier to learn 
to use VisiCalc, but as l've stated. 
once you become familiar with the 
program's functions, you'll probably 
want to use keyboard commands, 
rather than the touchscreen, to evoke 
them. 

| performed two benchmark tests 
with VisiCalc: I loaded a standard 
spreadsheet and recalculated it (the 
results are shown in the Spreadsheet 
graph). The standard spreadsheet is 
a 25- by 25-cell array where each cell 
is equal to 1.001 times the cell to its 
left. The first cell in rows 2 through 25 
is equal to 1.001 times the last cell in 
the preceding row. Multiplan on the 
IBM PC is significantly faster than Visi- 
Calc on the HP 150. 

The word-processing benchmarks in 
table ] were performed using Hewlett- 
Packard's latest release of WordStar, 
version 3.3B, which replaced the 
significantly slower version 3.30. | 
have already commented on some of 
WordStar's features as adapted to the 
HP 150. Two of the nicer ones are its 
ability to let you select the file you 
want to edit by pointing at the file- 
name, and to let you move the cursor 
on the screen by pointing. As the 
figures in table ! show, this new ver- 
sion of WordStar on the HP 150 holds 
its own against the IBM in all but one 
of the tests. 

With the exception of the scroll 
benchmark, the times clocked for the 
HP 150 were fairly close to the times 
for the IBM. The document-load time 
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of 11.1 seconds is only 12 percent 
slower than that of the IBM, the docu- 
ment-save time of 25.4 seconds is 
only 5 percent slower, the search time 
of 13 seconds is 24 percent slower, 
and the scroll time of 71.7 seconds is 
74 percent slower. The benchmark 
times are based on loading a docu- 
ment immediately after starting Word- 
Star, saving the document immediate- 
ly after loading it, searching im- 
mediately after loading, and scrolling 
immediately after loading. Subse- 
quent times for the same operations, 
however, improved substantially. 
Loading the document after saving it 
(not directly after starting WordStar) 
provided a load time of only 7.5 sec- 
onds. Repeated saving of the docu- 
ment resulted in a time of 18 seconds. 
Jumping back to the beginning of the 
document after the search test and 
repeating the search resulted in a time 
of only 4.6 seconds. But nothing im- 
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Get an A on your Paper. 
» Its one o'clock in the morning. Your term 
paper on the American Revolution is due at 8 a.m. 
Where was the misnamed Battle of Bunker Hill — — 
really fought? It could be the difference between : 
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proved the scrolling time. | think the 
subsequent times more closely repre- 
sent the times you can expect when 
working with a document. The bench- 
marks don't show the superior times 
the HP 150 provides when you move 
the cursor to a random point or move 
it horizontally or vertically within a 
screen, or when you enter the name 
of the file to edit. But I still wonder 
why a processor identical! to the one 
in the IBM PC, running nearly 80 per- 
cent faster, runs an application more 
slowly than the IBM PC does. 

As the slow times of the bench- 
marks show, the 8-MHz processor is 
busy doing things other than running 
the application. Pure processing times 
were good, as shown by the single- 
precision Calculations and Sieve 
results. But screen-oriented tasks are 
particularly slow, probably because of 
some sort of overhead. At first 1 

(continued) 
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Circuit-Board-Design 
Without the Tedium 


SMARTWORK™ lets the design 
engineer create and revise 
printed-circuit-board artwork 
on the IBM Personal Computer. 


Forget tape. Forget ruling. 
Forget waiting for a technician, 
draftsman, or the CAD depart- 
ment to get to your project. 
smARTWORK" software turns 
your IBM Personal Computer 
into a professional, high-quality 
drafting tool It gives you 
complete control over your 
circuit-board artwork — from 
start to finish. 
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sMARTWORK™ trans- 


forms your IBM PC into a CAD system 


for printed-circuit-board artwork. 
Display modes include both sin- 
gle-layer black and white and 
dual-layer color. 


What makes smARTWORK™ 
so smart is that it understands 
electrical connections. Con- 
ductor spacing is always cor- 
rect, lines don't become too 
namow, and connecting lines 
do not intersect other con- 
ductors. smARTWORK™ can 
automatically find and draw 
the shortest route between two 
conductors. Or you can specify 
the route. 


SMARTWORK™ is the only low- 
cost printed-circuit-board 
artwork editor with all these 
important advantages: 


O Complete interactive control 
over placement and routing 


LJ Quick correction and revision 


LJ Production-quality 2X artwork 
from pen-and-ink plotter 


LJ Prototype-quality 2X artwork 
from dot-matrix printer 


O Easy їо learn and operate, 
yet capable of sophisticated 
layouts 


LJ Single-sided and double- 
sided printed-circuit boards 
up to 10 x 16 inches 


O Multicolor or black-and- 
white display 


LJ 32 user selectable color 
combinations; coincident 
its can be displayed 
in contrasting 
colors. 


| U Can use optional Micro- 
soft Mouse as pointing 
device 


9. 
Se 
° 


IWICe scale 
hardcopy of your 
artwork is produced using 

the Epson dot-matrix printers or the 
Houston Instrument DMP-41 pen- 
and-ink plotter. Quick 1X check plot 
is also available from Epson printers. 


Duallayer color display of a 2" by 4” 
section of a 10” by 16" circuit board 


The Smart Buy 


At $895, smARTWORK™ is an 
exceptional value, particularly 
when compared to conven- 
tional engineering workstation 
costs. 

Call or write us for more 
information on smARTWORK™ 
We'll be glad to tell you how . 
sSMARTWORK™ helps us design 
our own circuit boards and 
what it can do for your business. 

Send a purchase order, or 
major credit card number 
and smARTWORK™ can be 
working for you next week. 


System Requirements 


O IBM PC or XTwith 192K RAM, 2 disk 
drives and DOS Version 2.0 

CJ IBM Color/Graphics Adapter with 
RGB color or b&w monitor 

O Epson MX-80/MX-100 or FX-80/ 
ЕХ-100 dot-matrix printer 

O Houston Instrument DMP-41 
pen-and-ink plotter (optional) 

O Microsoft Mouse (optional) 


А A We нїш К RUNE 
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"smARTWORK" and "Wintek" are trademarks 
of Wintek Corporation. 
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thought it might be because of the 
touchscreen, but apparently the 
touchscreen is interrupt driven and 
does not affect the timings simply by 
being on or off. Whatever the cause 
of these delays. it seems ease of use 
has its price. 

DSN/Link is a communications 
package designed to allow the HP 150 
to communicate with an HP 3000 or 
another HP 150. It can be used for 
general-purpose communications, 
too. | found it to be of limited use in 
my situation. If І had an HP 3000, | 
could have used DSN/Link to access 
it automatically and perform a 
number of wonderful tasks. DSN/Link 
can be controlled by command files 
created with any text processor. The 
commands allow the program to carry 
on a dialogue with the host computer 
to enable automatic log-on sequences 
and other automatic procedures. But 
programming DSN/Link is not easy, 
and the control it gives you is limited. 

Text Chart is a nice little graphics 
package that shows off the HP 150's 
graphics capabilities, but its perfor- 
mance is a little slow, mainly because 
of constant disk accesses. 

|Editor s Note: After this review was writ- 
ten, Hewlett-Packard began bundling Lotus 
Development Corporation's 1-2-3 and 
Hewlett-Packard's Memo-Maker word pro- 
cessor with the НР 150.| 


DOCUMENTATION 

The manuals accompanying the HP 
150 doa good job of explaining a fair- 
ly complex system. They are well writ- 
ten and provide necessary back- 
ground information—telling you why 
things are being done. not just how 
to do them. The directions on setting 
up your computer and installing the 
peripherals are excellent. 

Some of the software manuals were 
not as good as the system documen- 
tation. The BASIC manual may be a 
good introduction to BASIC, but it 
fails as a reference guide. Commands 
are scattered about and arranged by 
function rather than alphabetically: 
this manual is even worse than the 
original Microsoft manual. There is an 
index, which is the best way to find 
anything. The VisiCalc manual is 
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rather cryptic and could have in- 
cluded more examples. The new 
WordStar manual is a big improve- 
ment over previous editions. 


CONCLUSIONS 

A fellow I spoke with who has been 
programming HP 150s for some time 
summed up the system nicely when 
he said that the HP 150 is a good "ap- 
plication engine" but difficult to pro- 
gram. If all you intend to do is buy an 
application and run it, this machine 
will make life easy for you. If you want 
to use all of the HP 150's features. 
there's a lot there to play with, but you 
may find it's not as accessible as you'd 
like. |Editors Note: This may change when 
the new GW BASIC is available]. 

The HP 150isanextremely flexible 
machine that can become part of a 
much larger system of computers. 
Direct links with HP 3000s, links to 
other peripherals through the HPIB 
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Straight Talk and $50 off Apple 
Modem 1200*. It's a deal smart 
people can appreciate. One that tad 
will make you a winner — w ieee 

ever your information ga П пе. 


For a free brochure on Dow Jones 
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If you want to use all of 
the HP 150's features, 
there's a lot there to play 
with, but you may find 
it's not as accessible as 
you would like. 


and through the Hewlett-Packard In- 
terface Loop (HPIL), a wide assort- 
ment of sophisticated peripherals in- 
cluding the new Laserjet printer and 
the famous HP plotters, and the abili- 
ty to emulate a number of graphics 
terminals assure the HP 150 a share 
in Hewlett-Packard's traditional 
market. Whether Hewlett-Packard's 
concept of ease of use will help it to 
penetrate the business market re- 
mains to be seen. ш 
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IBM PC 
compatibility 
on a budget 
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BY PETER V. 
CALLAMARAS 


Peter V. Callamaras (POB 408, 
Scott AFB, IL 62225) is an officer 
in the Air Force. The recipient of 
degrees in computer technology and 
biological sciences, he recently 
received his master’s degree in 
systems management. He has been 
interested in computers since 1966 
and used to be the service-depart- 
ment manager of a computer store. 
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SYSTEM REVIEW 


The Columbia 


Multipersonal Computer-VP 


or me, choosing a computer system 

depends largely on the amount of 

software available for it. Thus, when 
| decided to buy a second computer, | 
wanted one that was either Apple or IBM 
compatible. Since | already had an Apple 
it seemed reasonable to add the IBM capa- 
bility. 

Because | needed a system | could use 
both at work and home, 1 decided to get 
a transportable machine. 

Money was also a large consideration. 
The cost of an IBM system consisting of 
what І considered a minimum configura- 
tion—128K bytes of RAM (random-access 
read/write memory), two floppy-disk drives, 
graphics, and both serial- and parallel- 
output ports—was too high, so І decided to 
look at IBM PC clones. 

| wanted to buy from a manufacturer I felt 
would be around for a while—that narrowed 
the field a bit. Additionally, | wanted to find 
out how much it was going to cost to get 
suitable software for my new system and 
what sort of software compatibility | could 
expect between my Apple and the IBM PC- 
compatible. 

| eventually decided to buy a Columbia 
Data Products Multipersonal Computer-VP 
portable (see photo 1). The VP not only met 
all my hardware criteria, but it came with 
all the software | needed to handle almost 
any task. And at $2495, it was priced well 
below any other similar system without 
software. 


HARDWARE 

The VP is housed in a metal cabinet with 
a built-in handle. Since the computer weighs 
32 pounds, you are not going to want to 
move it often. However, | plan to leave it at 
work most of the time and take it home only 
on weekends or evenings when | have work 
to do at home. 

The system unit measures 18 by 16 by 8 
inches with the cover on, or 18 by 14 by 8 
inches with the cover off. It comes with 
128K bytes of RAM (expandable to 256K 


bytes) resident on the motherboard, two 
floppy-disk drives with 360K bytes of stor- 
age capacity each, a detachable IBM PC- 
compatible keyboard, a 9-inch mono- 
chrome monitor, and two 1/O (input/output) 
ports. There are two storage slots in the 
front of the unit; the power switch, reset 
button, and a built-in fan are on the back. 
During transport, the keyboard is stored in 
the removable front cover of the VP. You 
have to be careful when arranging the key- 
board's cable in the top cover because you 
run the risk of pinching the cord and 
possibly breaking some wires when you 
lock the cover down. 


SOFTWARE 

The VP comes with an impressive array of 
software that lets you do just about any- 
thing you need to—word processing. file 
management, spreadsheets, graphics, com- 
munications, and personal financial man- 
agement. An arcade-type game is also pro- 
vided with the system. (See the "At a 
Glance" page for more information.) Addi- 
tionally, you get the CP/M-86 and MS-DOS 
version 2.0 operating systems, Microsoft 
BASIC (GW BASIC/BASICA), and Macro/86 
assembler. 


THE DISPLAY 

The VP's 9-inch monitor (see photo 2) can 
be ordered with either a green or an amber 
phosphor (I prefer to use an amber moni- 
tor—the fact that | could get one with the 
VP was a major factor in my decision to buy 
it.) 

As is thecase with the IBM PC, there are 
four display modes: two for text or charac- 
ters and two for graphics. The text-display 
modes are 5 by 7 matrix character, either 
40 columns by 25 lines or 80 columns by 
25 lines. The monochrome graphics display 
modes are either 320 by 200 pixels (low res- 
olution) or 640 by 200 pixels (high resolu- 
tion). 

The video-graphics display is supported 
by a separate 16K-byte RAM storage buf- 


fer that can hold eight pages in the 40 by 
25 mode and four pages in the 80 by 25 
mode. The video logic is directed by a 
separate Motorola 6845 CRT (cathode-ray 
tube) Controller. | found the display sharp 
and the graphics pleasing. 


KEYBOARD 

The keyboard is an 83-key unit separated 
into three general areas with auto-repeat on 
all keys (see photo 3). On the left side are 
10 function keys, in the middle is the OWER- 
TY keyboard. and on the right side is a 
numeric keypad. 

The keyboard is essentially the same as 
that found on the IBM PC, except the Caps 
Lock and Num Lock keys have LEDs (light- 
emitting diodes) built into them. The LEDs 
light up when you have either of these fea- 
tures selected. As on the IBM PC keyboard, 
the Return, Shift, and Tab keys have the in- 
ternational symbols on them. The function 
keys and the numeric keypad are also 
essentially the same as those found on the 
IBM machine. 

The feel of the keyboard takes some get- 
ting used to. The IBM PC has "breakaway" 
keys that offer your finger some initial 
resistance and then, at a certain point, 
release and give you a response. The VP. 
on the other hand, does not have break- 
away keys and has a very light touch. Since 
1 switch among computers often, I find the 
VP's light touch disconcerting. | have to get 
used to it all over again when I've been 
using other computers With the auto- 
repeat feature on each key, | often get a line 
of characters instead of the single character 
| wanted. 

Overall, the keyboard is solid and per- 
forms satisfactorily, but it is unfortunate that 
Columbia didn't improve on the IBM PC 
keyboard by making its own more like the 
Selectric. 


MASS STORAGE 
The standard VP comes with two half- 
height, 5%-inch floppy-disk drives. The 


double-sided double-density drives each 
hold 360K bytes of data. | have no prob- 
lems with the drives and find them much 
quieter than the IBM PC drives. 

The disk-drive doors will not close unless 
you have inserted either a disk or a card- 
board protector first. | have heard that on 
some drives the two heads can hit each 
other if jarred during transit; thus it is a 
good idea to save the cardboard protectors 
to use when you move the computer. 

One unhandy aspect to the drives is that, 
although you can check the drive speed. 
you cant adjust it yourself. | haven't noticed 
any speed problems. but | wish the drive- 
speed adjustment were accessible to the 
user, since | have found that | have to ad- 
just the drive speed on my Apple 
periodically. 


THE MOTHERBOARD 

The motherboard is located on the under- 

side of the metal plate that holds the CRT 

video-drive circuitry and the two disk drives. 

There are access holes cut into the plate for 
(continued) 


Photo 1: The Columbia Multipersonal Computer V P. 
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the single expansion slot and the 
video connectors. The disk-drive cable 
slides around the front of the plate. 
This arrangement protects the 
motherboard if you happen to 
remove the top of the computer to 
work inside. There is also a place in 
the motherboard to plug in an addi- 
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tional 128K-byte memory-expansion 
piggyback board. 


THE PROCESSOR 

The VP comes with a standard 16-/ 
8-bit 8088 microprocessor (16-bit in- 
ternal data bus, 8-bit external data 
bus) running at 4.77 MHz. You can 


Photo 2: The VP's display showing the 80-column text mode. 


Photo 3: The VP's keyboard. Except for the Shift Lock and Num Lock key LEDs, 
the keyboard is laid out like the IBM PC's. 
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also plug an 8087 arithmetic copro- 
cessor into the premounted socket 
that is wired in parallel with the 8088. 
Unfortunately, you have to complete- 
ly disassemble the computer to do so. 


MEMORY 

The VP's RAM chips are standard 
4164s, which are automatically re- 
freshed every 2 microseconds. The 
chips are soldered onto the mother- 
board to prevent their being dis- 
lodged in transit. If you have trouble 
with a RAM chip. a service center will 
have to replace it. When you boot the 
system, you are offered the option of 
testing the memory. If you choose to 
do so, pressing the S key during the 
test lets you listen to a series of tones 
that indicate whether the specific 
location under test is okay. If you hear 
a steady tone during the test, that 
memory location is bad. 

You may want to increase the 
motherboard memory to its full 256K- 
byte capacity. The process is relatively 
simple. Disassemble the computer, 
plug in the piggyback circuit board, 
change a couple of jumpers, and then 
button it up. 


INTERFACES 

Both the parallel and serial interfaces 
use DB-25 connectors and are located 
on the rear of the unit with the power 
and reset switches. The parallel inter- 
face is Centronics compatible. The 
serial port is a standard asynchronous 
RS-232C interface with a 11O- to 
19,200-bps (bits per second) range. 
The combination of the two built-in in- 
terfaces lets you plug in a variety of 
peripherals without adding any other 
hardware to the basic system. 

The VP also has one IBM PC-com- 
patible expansion slot. With only a 
single slot available, choosing what to 
put into it can be very difficult. | chose 
a Quadlink board from Quadram. 

You can now get the necessary 
cable and speaker extension wires 
from Quadram to put a Quadlink in 
the VP. However, the Quadlink is 
primarily intended for use with Col- 
umbia desktop units. Because of the 


difference in the internal arrangement 
(continued) 


AT A GLANCE 


Name 
Columbia Multipersonal 
Computer-VP 


Manufacturer 
Columbia Data Products 
9150 Rumsey Rd. 
Columbia, MD 21045 
(301) 992-3400 


Components 

Size: 18 by 16 by 8 inches, 
32 pounds with cover, 18 by 
14 by 8 inches with cover 
removed 

Processor: 4.77 MHz, 
16-/8-bit 8088, socket for 8087 
coprocessor 

Memory: 128K bytes of 
system memory expandable 
to 256K bytes 

Display: 9-inch green or 
amber cathode-ray tube; 80 
columns by 25 rows or 40 
columns by 25 rows of 5- by 
7-pixel characters; 320- by 
200-pixel or 640- by 200-pixel 
graphics 

Keyboard: 83 keys, IBM PC- 
compatible; 10 function keys 
and 10-key numeric/cursor- 
control keypad; auto-repeat 
on all keys 

Mass storage: two internal 
5%4-inch floppy-disk drives, 
double-sided, double-density, 
360K bytes, IBM 
PC-compatible 

I/O: asynchronous serial 
interface, RS-232C, 110- to 
19,200-bps Centronics- 
compatible parallel printer port 
Expansion: one IBM PC- 
compatible expansion slot, 
128K byte piggyback memory 
board ($295) 


Software 

MS-DOS 2.1, GW BASIC, TIM 
IV, Perfect Writer, Speller, Calc, 
Filer, Fast Graphs, 
Asynchronous Communica- 
tions, Space Commanders, 
and an A.T.. tutorials package 


Documentation 

All software manuals, 
117-page MPC-VP Operations 
Guide, tutorial 


Price 

$2495 

VP plus (with an additional 
256K bytes of RAM storage) 
available for $2695 


MEMORY SIZE (K BYTES) 
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The Memory Size graph shows the standard 
and optional memory available for the com- 
puters under comparison. The Disk Storage 


. graph shows the highest capacity of a single 


floppy-disk drive for each system. The Bundled 
Software graph shows the number of packages 
included with each system. The Price graph 
showsthe list price of a system with two high- 
capacity floppy-disk drives, a monochrome 


monitor, graphics and color-display capability, 
a printer port and a serial port, 256K bytes of 
memory (64K bytes for 8-bit systems), the stan- 


dard operating systems for the computers be- 


ing compared, and the standard BASIC inter- 
preter for each system. Note that the VP comes 
with graphics capability as standard but does 
not support color capabilities. 
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The rear panel. The parallel and serial ports are at the lower 
right. The expansion slot protector plate is at the far left. 


DISK ACCESS IN BASIC (SEC) 
250 


200 


EXHI COLUMBIA VP 


The Disk Access in BASIC graph shows how long it takes to write 
a 64K-byte sequential text file to a blank floppy disk and how long 
it takes to read this file. (For the program listings, see June, page 
327 and October, page 33.) The Sieve bar in the BASIC Performance 
graph shows how long it takes to run one iteration of the Sieve of 
Eratosthenes prime-number benchmark. The Calculations bar shows 
how long it takes to do 10,000 multiplication and division operations 
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IBM PC 


The top view. The disk drive housing is at the top left. The 
expansion slot is below and to the left of the disk drive. 


BASIC PERFORMANCE (SEC) 


CALCULATI 


RECALCULAT 


V/4//) APPLE ПЕ 


using single-precision numbers. The System Utilities graph shows 
how long it takes to format and copy a disk (adjusted time for 49K 
bytes of disk data) and to transfer a 40K-byte file using the system 
utilities. The Spreadsheet graph shows how long the computers take 
to load and recalculate a 25- by 25-cell spreadsheet where each 
cell equals 1.001 times the cell to its left. The spreadsheet program 
used was Microsoft Multiplan. DOS 3.3 was used for the Apple tests. 


REVIEW: THE УР 


| have found 

very few programs 

for the IBM PC 

that the VP can't run. 


of the portable | ran into a problem 
getting the speaker extensions to 
reach far enough. Once the Quadlink 
was installed, the computer worked 
fine as a Columbia, but | was not able 
to get it to recognize Apple disks. Ap- 
parently this was common with the 
early software—Quadram has since 
revised its emulator software to fix the 
problem. 


COMPATIBILITY 

How compatible is the VP with the 
IBM PC? Happily, I have found very 
few programs written for the IBM PC 
that the VP can't run. If the program 
does not depend on specific IBM PC 
ROM (read-only memory) locations, 
there should be little problem in run- 
ning the program on the VP. 

Flight Simulator (FS) from Microsoft 
is often used to check the level of IBM 
compatibility. The FS program ran fine 
on the УР, and the graphics the pro- 
gram generated were crisp and easy 
to see on the screen. | had no trou- 
ble flying the simulator (except that 
| crashed the plane a lot). The VP 
seems as close to 100 percent com- 
patible as it could be without using 
the IBM PC ROMs. Columbia has 
made available a list of over 500 pro- 
grams it has tested for compatibility 
with the VP. 

| often use MicroPro products 
(WordStar, InfoStar, CalcStar, etc.), the 
PFS series from Software Publishing. 


Ashton Tates dBASE II, and 1-2-3 from | 


Lotus Development. They all run fine 
on the VP but 1-2-3 requires a mem- 
ory upgrade. if you have a specific ap- 
plication you need to use, you might 
want to try it on a VP at your dealer's 
first. 


DOCUMENTATION 
You get two kinds of documentation 
with the VP: manuals accompanying 


(continued) 


Achieve laboratory automa- 
tion at low cost—connect a 
DAISI™ (Data Acquisition and In- 
strument Systems Interface) to 
your Apple? // or Ile Computer. 


` DAISI peripheral devices... 


п Interface with Apple // and 
Apple lle Computers and their 
lookalikes 


п Work with all popular language 
systems 


s Come with cable, instructional 
diskette and comprehensive 
manual 


DAISI and Apple work together as 
a single system to measure, 
monitor, time, analyze, control and 
record a wide variety of research 
and testing functions. 


DAISI peripherals plug easily into 
any Apple expansion slot, ready 
to be used in chromatography, 
environmental data collection, 
evoked response, gas analysis, 
spectroscopy, signal processing, 
solar heating, mechanical mea- 
surement, structural testing, and 
many more functional applications. 


The А!13 analog-to-digital con- 
verter reads instruments and sen- 
sors and has its own external unit 
for easy cable access. 


DISCOVER NEW 
HORIZONS IN 


НАТОНУ 
AUTOM 


۱ 
T 


AND KEEP YOUR COSTS DOWN TO EARTH 


Here's a rundown on the 
DAISI Peripherals: 


Al13 12-Bit Analog 

Input Interface .................. $550 
= 16 input channels 

= 20 microseconds conversion time 


0109 Digital Interface 

with Timers...................-.. $330 

= timing and interrupt capability 

a direct connection to BCD digits, 
switches, relays 

AO03 8-Bit Analog 

Output Interface ....... $195-$437 

= up to 8 independent channels 

a range and offset adjustable 


А102 8-Bit Analog 

Input Interface .................. $299 
a 16 input channels 

a 70 microseconds conversion time 


Plus the SC14 system for front- 
end signal conditioning and 
amplification, the UI16 isolation 
system for AC or DC power input 
or output, and тоге... 


(Designed and manufactured in the USA) 


AND NOW ... AMPRIS" 

An easy add-on to Applesoft® 

BASIC. 

With AMPRIS you can: 

a Read and store analog and 
digital inputs 

= Send out analog and digital 
outputs 

= Set, read and control the DIO9 
counters 

в Set, read and control the 0109 
shift registers 

a Make full use of the DIO9 inter- 
rupt capability 


Using AMPRIS is as easy as in- 
serting an ampersand (&) com- 
mand where you would normally 
insert an Applesoft command. For 
.more information about the com- 
plete line of DAISI peripheral 
devices and the full spectrum of 
their applications, write or phone: 


Interactive Structures, inc. 
146 Montgomery Avenue 


Bala Cynwyd, PÀ 49004 


Telephone: (215) 667-1743 


Circle 219 on inquiry card. 
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REVIEW: THE VP 


The fact that the VP 
сап тип MS-DOS and 
CP/M-86 makes it a 
very versatile system. 


the software and manuals that are 
devoted to the system itself. The soft- 
ware manuals are, for the most part, 
well done. Essentially, they are the 
standard commercial manuals that ac- 
company software packages with a 
Columbia Data Products cover and 
copyright notice. | didn't have any 
problem using any of them and I think 
even a novice user would be able to 
use them effectively. 

The documentation dedicated to 
the system consists of a short intro- 
ductory-type manual to get you up 
and running and a thicker MPC-VP 
Operations Guide. The tutorial is a short 
"follow these instructions exactly" 
manual that teaches you how to back 
up all the disks that accompany the 
system and describes the differences 
between the MS-DOS and CP/M-86 
operating systems. Due to serializa- 
tion requirements, you do not get the 
CP/M-86 operating system with the 
rest of the computer system at the 
time of purchase. To get your copy of 
CP/M-86 you have to send a card to 
Columbia, which will then send you 
a disk containing the operating system 
and a small booklet (which was being 
rewritten at the time | was writing this 
review) describing the Columbia im- 
plementation of CP/M-86. 

The MPC-VP Operations Guide con- 
tains all the information you need to 
get the system up and running, plus 
sections on the company's theory of 
operation, troubleshooting, and 
maintenance. There are also indexes 
detailing specifications, pin-outs, ROM 
listings, peripherals, keyboard-code 
generation, and a guide to the soft- 
ware accompanying the system. 

For those of you who want more 
detailed information, there is a 
technical reference manual under 
development. It will cost approxi- 
mately $200. I looked at selected por- 
tions of the draft documentation and 
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it is complete but probably unneces- 
sary for most users. Overall, the docu- 
mentation accompanying the VP is 
more than adequate for all levels of 
users. 


TECHNICAL SUPPORT 

Technical support for the VP includes 
standard dealer support, a customer- 
support division at Columbia, and 


system-maintenance support pro- | 


vided by Bel &. Howell Service 
Company. 

Bell & Howell provides on-site or 
depot (you bring it in) maintenance 
for Columbia products for an annual 
fee. This service is available nation- 
wide. For more information contact 
Bell & Howell at 6800 McCormick Rd., 
Chicago, IL 60645. 


CONCLUSIONS 

The Columbia Multipersonal Com- 
puter-VP is one of the best overall 
bargains on the market today. It is a 
transportable, albeit heavy, computer 
that you can use wherever there is a 
wall plug. Included in the purchase 
price is all the software you will prob- 
ably ever need. The Perfect Software 
set of applications is good, if not 
flashy. 

The VP is compatible with most 
software designed for the IBM PC. I 
was able to run all of the popular 
business software | had for the IBM 
PC on it and had no problems. Al- 
though the software that comes with 
the system should meet the needs of 
the majority of users, if you have an 
IBM-format application package you 
would prefer to use, you should be 
able to run it on the VP. 

The fact that the VP can run MS- 
DOS and CP/M-86 makes it a very ver- 
satile system. 

Admittedly, parts of the system 
could be better—the keyboard could 
be improved upon, another expan- 
sion slot could be added, and the unit 
as a whole could be lighter. But, con- 
sidering the VP's modest price, these 
are minor problems. 

If you need a second, or even a first, 
computer system that gives you por- 
tability and IBM PC compatibility, the 
VP is an exceptionally good value. a 


е5) | 
CONTROL 
DATA 


BUSINESS PRODUCTS 
AUTHORIZED DISTRIBUTOR 


| YOUR 
“SPECIAL OFFER" 
DISTRIBUTOR 
CALIFORNIA 
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Miami, Data Research Associates • 305/274-7855 
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Mi Is, Minnesota Computer Supplies • 612/881-5507 
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St. Louis Computime Inc. • 314/991-2991 
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1-800/328-6207 (In Minnesota 
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should look 


The WY-50 is one ASCII terminal that makes economic sense without offending your 

aesthetic sense. At $695, it looks as smart to the people who pay for it as it does to the 

people who use it. No wonder it's now among the best-selling terminals in the world. 
Like all our display products, the WY-50 combines an unusually small footprint 

a with a very generous 14” diagonal display. The non-glare screen tilts, 

^ swivels, and displays a full 132-column format. The low-profile 

; keyboard adjusts, too, for perfect fit and feel. 

| The WY-50 offers full software and hardware compatibility 

J” with most computer systems. And at $695, its price/performance is 

P unbeatable. More intelligence inside and out. 

For more information about our complete line of products, write 

gJ” orcall Wyse Technology, 3040 N. First Street, San Jose, CA 95134, 

(408) 946-3075. Outside of California 800-421-1058. 
To find out where you can see the W Y-50 demonstrated, call the 


regional office nearest you. 
боа Û f 


See us а! 


COMDE "/Fall °84 


East Hall Booth #378 


Regional Offices: Northeast (201) 725-5054; Southeast (305) 862-2221; Midwest (313) 471-1565; 
Southwest (213) 340-2013; Northwest (408) 559-5911. 
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Dedicated 
word 
processor 
programs 
might not be 
for everyone 
ی‎ st 


BY С] PUOTINEN 


C] Puotinen (РОВ M-525. 
Hoboken, №] 07030) is the author 
of The Last Word on WordStar 

and Using the IBM Personal 
Computer: MultiMate. 


SOFTWARE REVIEW 


Leading Edge 


and MultiMate 


few short years ago, which is a 
Д = time in the world of com- 

puters, there were two approaches 
to word processing. You could use an of- 
fice word processor, a single-purpose com- 
puter whose keys were clearly labeled ac- 
cording to function, or you could use a 
microcomputer with a program like Word- 
Star, which meant learning a confusing ar- 
ray of letter-key commands. 

The dedicated machines left little to 
chance. Unlike their microcomputer 
counterparts, they stored text automatical- 
ly and used a logical if restrictive approach 
to move, copy, and delete commands. The 
microcomputer programs made more 
demands on new users, but their com- 
mands could be more flexible and, in some 
cases, their execution times faster. 

The IBM Personal Computer's success 
offered software companies an opportuni- 
ty to design programs for a microcomputer 
widely used in business offices. Developers 
could take advantage of special-purpose 
keys in combination with the Control, Shift, 
and Alternate keys. practically eliminating 
the need for letter-key commands. 

Now a microcomputer could act like a 
dedicated word processor. Before you 
could say Wang Writer. dedication became 
a buzzword. Are the dedicated word pro- 
cessor programs the answer to a secretary's 
prayer? Are they fast, efficient, and easy to 
learn? In this review | will examine 
MultiMate and Leading Edge Word Process- 
ing, two programs riding the dedicated 
wave. 


THE TRAILING EDGE 

When the Leading Edge package appeared 
in late 1983, full-page, full-color advertise- 
ments hailed it as “the most powerful word 
processing package ever created for the 
IBM Personal Computer” and a model of 
sophistication and simplicity. Embracing the 
latest fads in word processing, Leading 
Edge splits the screen into two windows, 
uses layered menus, and emulates a dedi- 


cated word processor so successfully that 
a typist need never encounter a DOS (disk 
operating system) command, even during 
installation. 

Its slick. colorful manual is the most 
graphically interesting I've seen, and so are 
its stand-up cue card, 91-page training guide 
and disk, quick-reference card, and key- 
board template. 

| spent months looking forward to trying 
the Leading Edge word processor. Alas, the 
program offers little more than a pretty face. 
In a competitive market where speed and 
efficiency matter, it uses an awkward com- 
mand structure and confusing procedures. 
Worst of all. it's slow. Fortunately, its price 
has been lowered from $295 to $100. 


LEARNING THE PROGRAM 

The Leading Edge tutorial disk provides 
short, simple memos that you correct as in- 
structed in five embarrassingly worded 
lessons. | can only wonder at the intended 
audience. 

"Congratulations. Your mild-mannered 
computer has emerged from the phone 
booth...” "Wow! My typing's on TV!” "Con- 
gratulations. Your typing is a television hit.” 
"Congratulations. You're now a licensed 
return key operator" "When you want 
somebody to read what you've written on 
Leading Edge Word Processing, don't mail 
them the computer. Here's a much easier 
way.” There's more, but I'll spare you. 

Color-coded cardboard dividers separate 
and label the manual's three main sections: 
essentials, functions, and etceteras. "Each 
section,’ says the introduction, "is an in- 
dependent unit. The manual is not meant 
to be read from cover to cover. It is de- 
signed so that you can find exactly what you 
want—when you want it.’ 

Well, that depends. There's no index. so 
reading the manual from cover to cover is 
the only way to locate most commands. You 
could spend a long time searching for the 
procedure for justifying the right margin (it's 

(continued) 
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REVIEW: LEADING EDGE & MULTIMATE 


MultiMates manual 
has been rated 
superior to most . . . 


in the Format Line section), deleting 
more than a single character (see Cut 
commands), entering boldface type 
(Fancy Print), and moving blocks of 
text (Paste commands). You dont 
move or copy document files; you “ar- 
chive" them. You don't copy text from 
one place to another; you "name 
paste" or "super name paste” it. 
The manual provides no narrative 
description or overview and its ex- 
planations are so curt and cryptic that 
deciphering commands can be a 
major task, especially for new users. 


EDITOR AT WORK 

Where most microcomputer pro- 
grams refer to disk drives, Leading 
Edge refers to Drawer A and Drawer 
B. Each drawer can hold up to 32 
folders and each folder up to 32 
documents. 

When you first open a folder, the 
program creates a standard docu- 
ment. Here's how the manual 
describes it: 


The LE Standard Document is auto- 
matically created by Leading Edge 
Word Processing. There is one stan- 
dard document per folder. It consists 
of a format line with a left margin of 
О and a right margin of 80. You may 
choose to use this format as is or to 
assist you in establishing new formats 
for the creation of new documents. 
Establishing new formats may be useful 
for creating standard memos, letters, 
reports, etc. 


What the manual doesnt explain is 
that you can never erase a standard 
document, that you can edit this file 
any way you like, and that whatever 
you store in a standard document 
(text and/or format lines) will appear 
automatically in every new file you 
create within its folder. 

The filing system offers certain ad- 
vantages. Filenames can be a full 30 
characters long, including spaces. 
Folders can be treated as single units 
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and copied from one disk to another, 
moved, or erased: their contents can 
be rearranged as well. But clear disk 
labels are essential, for the DOS direc- 
tory command reveals nothing about 
a disk's contents; to review filenames. 
you have to load the program and 
consult its folder directories, a pro- 
cedure that involves menu changes. 


LOOKING AT MULTIMATE 
In 1982, after adding IBM PCs to its 
collection of Wang word processors, 
Connecticut Mutual Life Insurance Co. 
hired a software-development com- 
pany to transform its microcomputers 
into Wang Writers. The development 
company, WH. Jones & Associates, 
agreed on the condition that it retain 
marketing rights to the program. In 
December 1982, WordMate made its 
debut. For trademark reasons and to 
reflect future enhancements, Word- 
Mate became MultiMate: the develop- 
ment company, which changed its 
name to SoftWord Systems, recently 
became Multimate International. 
Though MultiMate cannot do every- 
thing the Wang does, it comes as 
close as can be expected for a pro- 
gram requiring 256K bytes of RAM. 
Asaresult, it is easy for novice users 
to learn, especially those who have 
Wang experience. In fact, MultiMate 
owes much of its success to the wide 
base of office workers already trained 
on that equipment. 


COMMAND STRUCTURE 
MultiMate comes with a color-coded 
keyboard chart and matching tem- 
plate. Stick-on labels used in previous 
releases have been discontinued. 

On the color charts, the Control key 
is orange and the Alternate key is 
green. Keys are labeled on the charts 
with both color and function. 

For example, the F2 key carries four 
labels. On the top of the key it says 
PgComb above the F2 and PgBrk 
below it. On the front side, it says 
Repag on an orange stripe and PgLgth 
оп a green one. Initiates can decipher 
this key at a glance: F2 by itself sets 
a page break; Shift-F2 combines the 
page youre on with the next page, as- 
suming you enter the command from 


the page's last line; Ctrl-F2 starts 
automatic repagination to adjust the 
length of edited pages: and Alt-F2 lets 
you change a document's lines-per- 
page setting. 


DOCUMENTATION 

MultiMates manual is easy to use, 
with instructions at left. explanations 
at right, and a built-in easel that posi- 
tions the book for easy reading. An 
introduction offers basic information 
and definitions: a chapter called "Get- 
ting Started" explains the keyboard, 
command structure, and start-up pro- 
cedures; and four training lessons in- 
troduce the program. A reference sec- 
tion takes up most of the manual and 
provides more detailed instructions. 
These are necessary for those com- 
mands described briefly in the train- 
ing lessons or not at all on the tutorial 
disk accompanying version 3.22, 
MultiMate's latest release. A glossary 
and index complete the manual. 

MultiMate’s documentation has 
been well received and rated superior 
to most, but that has more to do with 
the sorry state of computer documen- 
tation than writing talent. There are ir- 
ritating inconsistencies in this pro- 
gram and its documentation, and 
some procedures aren't adequately 
described. 

You enter some commands with the 
Return key, others with the FIO key, 
and some with either. The Escape key 
cancels most but not all commands. 
For example, to cancel a replacement 
command, you type the number 3; 
the program ignores the Escape key. 

Practically every command that re- 
quires user input displays the previ- 
ously typed entry, and MultiMate con- 
tinues to display the old name as you 
type the new one. This creates con- 
fusion because in some but not all 
cases, you must erase surviving char- 
acters from the old name before 
entering the command. If the two en- 
tries are so similar that you need to 
change only a single character, you 
must remember that search/replace 
commands ignore displayed charac- 
ters to the right of the cursor, while 
nearly every other command includes 
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forming various standard word-processing 
functions using a 4000-word text file. The Load 
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the time required to save the file on disk. The 
Scroll graph illustrates the time required to scroll 


manually from the file's first line to its last line. 
The Search graph shows the timing results for 
a search starting at the beginning of the file and 
looking for its last word. The times are for 
Leading Edge Word Processing, MultiMate 3.2, 
and WordStar 3.3 running on ап IBM PC with 
dual disk drives and PC-DOS 2.0. 
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them. Several of the help screens suf- 
fer from typographical errors, and 
some, written for previous releases, 
are no longer accurate. 

The documentation is strongest 
when it describes routine commands, 
such as those used in short reports 
and correspondence; it's weakest in 
descriptions of complicated com- 
mands and procedures, and it makes 
no mention of program inconsisten- 
cies. Worse, it doesn't mention bugs, 
and MultiMate suffers from several. 
Some are harmless or merely irritat- 
ing. One can wreck your files. 


REPAGINATION 

When you add new material or erase 
old material, pages change length. To 
correct imbalances and let you refor- 
mat material for legal-sized paper or 
short forms, MultiMate has an auto- 
matic repagination command. 

It works without a hitch if the file 
contains heading or footing com- 
mands on the first page only or none 
at all, if the document uses the same 
format throughout, and if the page 
length hasn't been shortened. 

| set a wide, single-spaced format at 
the beginning of a file and a narrow, 
double-spaced format in the middle 
of the first page. Before using the 
automatic repagination command, | 
typed and edited several additional 
pages, all using the double-spaced 
format. During automatic repagina- 
tion, MultiMate inserted spurious for- 
mat lines on every page, sometimes 
the wide format line, sometimes the 
narrow one. Nearly every unauthor- 
ized format line divided a sentence or 
paragraph. Each inserted a hard 
carriage-return symbol at the end of 
the text line preceding it, and in some 
casesthese symbols were impossible 
to erase. 

1 developed a tedious routine for re- 
moving the symbols; if the delete 
command worked, | saved the page 
and returned to try another one. But 
sometimes the program refused to let 
me back in. "Cannot load this page" 
said the screen. Once this message 
appeared instead: "Out of record 
space—press any key to continue" 
This happened in a short file on a disk 


«— Circle 20 on inquiry card. 


with 124K bytes available. When | did 
as instructed, part of the format line 
at the top of page | disappeared and 
the screen filled with upside-down 
question marks. The Escape key 
brought no relief, and the program ig- 
nored my reboot command. To 
resume the edit session, | had to shut 
the power off and start over. 

The repagination command doesn't 
like headings or footings, either. Each 
heading occupies at least three lines 
(one for the "start heading" symbol, 
one for the heading's text, and one for 
the "end heading" symbol). The same 
is true for footings, and either can be 
up to five lines long. But MultiMate 
can't tell the difference between a 
heading/footing command and regular 
text, so when automatic repagination 
encounters these commands on any 
page but page 1. it rearranges them. 
Your page 3 footing might appear 
near the top of page 4, or a page 
break might separate its parts. 

Changing the lines-per-page setting 
generates a different problem. Exper- 
imenting with a long file of alpha- 
betical entries, | shortened the page 
length from 55 lines of text to 40. 
Automatic repagination sent text from 
page I to the end of the file, material 
from the middle came to the front, 
and several paragraphs from what 
had been the end were scattered 
through the file. 

Because MultiMate saves every 
page as you leave it, the results of 
automatic repagination are perma- 
nent. If my file doesnt pass the three- 
part checklist (one format setting only, 
no headings or footings after page 1. 
and no revised page length), | re- 
paginate by hand. it's a slow pro- 
cedure, but it doesn't have any bugs. 

By the time this article appears, 
Multimate International might have re- 
paired the repagination command in 
version 3.3, scheduled for late sum- 
mer release—but this defect was a 
problem in version 3.11 and should 
have been solved in version 3.2. 

As disturbing as | found some of 
MultiMate's tendencies, they inconve- 
nience few of the program's users, 
most of whom type only routine cor- 

(continued) 
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respondence and short reports. It's 
when you deal with long or compli- 
cated files that you run risks. 


INSIDE DOCUMENT FILES 

Both MultiMate and Leading Edge 
make extensive use of the IBM PC's 
function keys, reconfigure text auto- 
matically, and store material con- 
tinuously. Both provide merge print 
programs, but MultiMate supplies a 
spelling checker as well. 

Leading Edge uses more menus 
and more layers of menus than Multi- 
Mate, and it ignores the Return key in 
favor of the Execute key, Leading 
Edge's name for the gray plus (+) key 
on the IBM's numeric keypad. 

To give credit where it's due, Lead- 
ing Edge outperforms MultiMate in a 
number of categories. The approach 
to onscreen formatting is similar, but 
MultiMate uses more embedded 
commands and does not display a 
justified right margin. Because Lead- 
ing Edge recognizes the difference 
between alphanumeric characters and 
format symbols such as hard return 
or tab indent characters, it preserves 
the format symbols as you overtype 
old screen text. MultiMate can't tell 
the difference. so it's easy to erase for- 
mat symbols accidentally, a situation 
made more confusing by the im- 
mediate reconfiguration of surviving 


screen text. Leading Edge is a refresh- 
ing change from MultiMate and a hun- 
dred other programs because it sends 
the cursor straight up and down the 
screen instead of zigzagging, even 
when it moves to an empty line. 

Both programs store text contin- 
uously, a feature | find inconvenient 
for creative projects or manuscripts 
requiring extensive revision. If you like 
a files previous version better, you 
can't restore it by canceling your edit 
session. Since MultiMate saves each 
page as you leave it, you can cancel 
a single page if desired. Leading Edge 
saves to disk 10 seconds after you 
stop typing, which can be disconcert- 
ing, and it interrupts a busy typing 
session frequently. 

MultiMate is the more page- 
oriented program: it sets pages auto- 
matically and treats each page as a 
separate subfile. To see a new page, 
you must leave the old one. Leading 
Edge displays page-break lines and 
lets you see more than one page at 
a time. No page-break lines appear 
until you return to the beginning of a 
document and enter the repagination 
command, and the program does not 
update page breaks as you add or 
remove text. In general, Leading 
Edge's pagination is more convenient 
than MultiMate's because it doesnt 
have page-length limitations, it can 


Table |: Summary of search/replace command options. 


Search/Replace Commands 


Display search string before 
executing command 


Search forward 
Search backward 


Single search/replace (does not по 
repeat automatically) 


Automatic global replace 


(repeats automatically) only 


Discretionary global replace no 
(repeats automatically) 


Ignore case, match case 
Find nth appearance 
Make replacement n times 
Match whole words only 
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forward 


WordStar 


yes yes 


yes yes 
no yes 


no yes 


forward 
only 


forward 
only 


yes 
no 
no 
no 


display individual headings and 
footings after repagination, and it 
doesnt make a production out of 
moving from one page to another. 

Even considering these advantages, 
however, Leading Edge is harder to 
understand, slower, and less conve- 
nient than MultiMate. 


PRINTING ATTRIBUTES 
Leading Edge's fancy print category 
includes underlining, double underlin- 
ing, boldface type, wide boldface, 
double wide print, subscripts, super- 
scripts, italics, strikethrough, color 
monitor selections, and color printing. 
You can enter the appropriate com- 
mand before typing text or type first 
and apply attributes later in a block 
procedure. Automatic underlining is 
the only single-keystroke attribute 
command; the others require seven 
keystrokes and two menus. Though 
the underline appears on mono- 
chrome monitors, underlined charac- 
ters display on color monitors in in- 
verse video. The advantage to this 
escapes me because all other at- 
tributes display on either monitor as 
inverse video. You can request a 
screen notation defining attributes, 
but only one message can appear at 
a time. If you use a variety of at- 
tributes, you must visit each word 
separately and enter two or more 
commands to determine which words 
are boldface subscripts, for example 
and which are italicized superscripts. 
Though automatic attributes sound 
convenient, the screen can't keep up 
as you type. When 1 attempted to 
enter three lines of italic text, | filled 
the keyboard buffer, which made the 
screen beep, and then waited while 
the characters appeared at the rate of 
two per second. It takes less time to 
type the material first, then mark it as 
a block and apply the desired at- 
tributes. WordStar and MultiMate 
don't handicap the user, and Multi- 
Mate offers more versatile underline 
commands. 


MYSTERY SEARCH COMMAND 

WordStar and MultiMate display your 

search string as you type. The string 
(continued) 
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remains on the screen until you 
cancel or execute the command. giv- 
ing you plenty of time to verify it and 
make changes. Leading Edge doesn't 
subscribe to this user-friendly 
philosophy. 

Whether you press the Execute key 
or not, the program starts its search 
as soon as you type the string's first 
character. As if this weren't confusing 
enough, it displays only the string's 
first character until it matches that 
character, then it displays the next 
character as well, and so on. Not until 
the cursor stops at an exact match 
does the entire string display on the 
search line. If the program can't find 
an exact match, it never does display 
the string; instead, a "Cancel search/ 
replace" message appears. You can't 
tell whether you typed the string cor- 
rectly. 

Both programs offer automatic 
global replacements (see table 1), 
though Leading Edge's command se- 
quence is by far the more awkward. 
WordStar and MultiMate provide dis- 
cretionary (yes/no) global commands; 
Leading Edge requires you to press 
a key each time you want to repeat 
the command. 

Unlike Leading Edge. WordStar and 
MultiMate provide numerous screen 
prompts and yes/no verification mes- 
sages at possible replacements. 
Unless the Leading Edge manual or 
cue card is beside you, it's hard to 
remember the commands for special 
wild cards, ignoring case, and global 


replacements. Even a simple search/ 
replace command requires several 
steps: position the cursor at the 
beginning of the file or where you 
want the search to begin; press the F7 
(search) key; type the word or phrase 
to be replaced; when the cursor stops 
at the first match, press Shift-F7; type 
the replacement word or phrase; 
press the Execute key. 

The command repeats automatical- 
ly. To confirm the offered replacement 
and go to the next appearance, press 


. the Execute key again. To go to the 


next appearance without making the 
offered replacement, press F7. 

If Leading Edge's search/replace 
commands are confusing and awk- 
ward, their speed adds injury to insult. 
In a 4000-word benchmark file, Lead- 
ing Edge needed 1 minute and 2 sec- 
onds to find a word that WordStar 
located in 4 seconds. But more stun- 
ning (l ran the test twice to confirm 
this) was its automatic global replace- 
ment of a word that appeared 400 
times. WordStar completed the task in 
2| seconds with its screen display 
suppressed. I thought MultiMate was 
slow at 6 minutes 25 seconds. Lead- 
ing Edge took 30 minutes 40 seconds. 


CUT AND PASTE 

Leading Edge doesn't use the familiar 
nomenclature of block commands, 
such as move, copy, and delete. The 
cut command erases a block of high- 
lighted text. The paste command in- 
serts previously cut text at the cursor. 


Table 2: Benchmark results for Leading Edge Word Processing and MultiMate 
3.2 compared to WordStar 3.3. All times are in seconds. 


Procedure 


Load a file 42 
Save a file 3 


Scroll from top to bottom 
of file 


Search for last word 
in a file 


Load program from DOS 
Move to end of file 
Move to beginning of file 
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Leading Edge 


WordStar 
y 
22 
31 


MultiMate 


4 


A named cut is given a one-letter 
label as it's erased; a named paste in- 
serts the specified named cut. To copy 
a block of text, you must erase it first, 
then restore it at the original position 
and insert it at the new location. 

The super name paste command 
moves text from one window to the 
other. 


BOILERPLATE 

Like many new programs, and unlike 
WordStar, MultiMate and Leading 
Edge provide special commands for 
storing and inserting boilerplate text 
and for entering frequently used key- 
stroke sequences automatically. 

The library is MultiMate's boiler- 
plate mechanism, and its key pro- 
cedures store keystrokes. Leading 
Edge includes both functions in its 
glossary command. 

Both programs name their entries: 
MultiMate allows up to three charac- 
ters and Leading Edge limits the name 
to a single letter. 

The programs are similar in key- 
stroke execution but worlds apart in 
handling of text~and the automatic 
insertion of text is what word process- 
ing is all about. When called for, Multi- 
Mate's library entries appear all at 
once. Leading Edge, which goes out 
of its way to do things differently, 
brings the text in one line at a time. 
| prepared the same 500-word page 
of text as a MultiMate library entry 
and a Leading Edge glossary file. It 
took MultiMate less than 4 seconds 
to execute the command and insert 
the text, but Leading Edge needed 1 
minute 27 seconds. 


BENCHMARK TESTS 

Using the same 4000-word bench- 
mark file for each program, | tested 
WordStar 3.3, MultiMate 3.2, and 
Leading Edge 1.1 with standard BYTE 
procedures plus a few of my own (see 
table 2). I ran the tests on an IBM Per- 
sonal Computer with dual disk drives 
and 256K bytes of RAM. 

In the move-to-end-of-file test, Lead- 
ing Edge took 5 seconds to go from 
the first line of the benchmark file to 
the last, WordStar required 7 seconds, 
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from data disaster 


| Please ship RID Diskette(s) @ $34.95 each, 
plus $3.50 shipping & handling. 

О IBM PC & XT ÛJ Apple Il Family 

O Radio ShackTRS-80, lll, 4, 4P. 

| © Ihave enclosed money order. 

O Check O Visa O MasterCard 

Card NO. 
| Expiration бае 
Ship my diskette(s) to: 

Name у _——— 
Айдгеѕ5 es 
City LLL ——— 
lu s ————— — M 
California residents add 672% sales tax. 
Qutside U.S.A. write for order information. 
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and MultiMate used 6 seconds. Mov- 
ing from the file's last line to its first 
took Leading Edge 1.5 seconds, Word- 
Star 1 second, and MultiMate 6 sec- 
onds. In this category, the perfor- 
mance differences are negligible. 

Document saving times are hard to 
compute for Leading Edge and Multi- 
Mate becausethey save text automat- 
ically. MultiMate saves every page as 
you leave it, a procedure that takes 5 
to 7 seconds. Leading Edge saves text 
when you stop typing and at frequent 
intervals throughout a busy edit ses- 
sion. | timed the programs as they 
closed the benchmark file and re- 
turned to the main menu. Leading 
Edge needed 3 seconds and Multi- 
Mate 8. WordStar saved the file and 
returned to the main menu in 22 sec- 
onds. 

For program loading, WordStar 
loads from disk in 8 seconds. Multi- 
Mate and Leading Edge take longer 
and the loading procedure includes 
an extra keystroke: both display 
copyright messages and "Press any 
key to continue" MultiMate's mini- 
mum loading time was 16 seconds, 
Leading Edge's 20 seconds. 

Loading times for the benchmark 
file varied dramatically. It took Word- 
Star 7 seconds to load the benchmark 
file, MultiMate 4 seconds (3 to display 
the document summary screen and 1 
to display the file), and Leading Edge 


| Table 3: Summary of savelstore command options. 


| Functions Leading Edge MultiMate WordStar 
|, Saves file on disk saves text saves on 
| continuously each page command 
as you 
leave it 
Makes backup file when loading no yes, when 
file (used only Saving; user 
to overwrite can rename 
Current version and edit 
if damaged) file 
Abandon edit command lets you no no yes 
cancel edit session, restore 
original version of file 
| Program can generate, edit no no yes 
ASCII files (conversion programs 
provided) 
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took 42 seconds. Leading Edge makes 
a backup copy not when you leave a 
file but when you enter it again, and 
the procedure makes a real racket. 
The longer the file, the more the disk 
drive sounds like a demented 
mechanical calculator. 

Using the down-arrow key to scroll 
manually through the document is an- 
other benchmark test. WordStar was 
the fastest program, going from first 
to last lines in 31 seconds. Leading 
Edge's 44 seconds might be slower, 
but MultiMate needed 2 minutes 18 
seconds to complete the test. 

The last BYTE benchmark test is a 
search command; it begins at the file's 
first line and looks for the file's last 
word, which appears only once. Word- 
Star found the word in 4 seconds, 
MultiMate in 49, and Leading Edge in 
| minute 2 seconds. As mentioned, 
the global replacement comparison is 
even more dramatic. 

To show that Leading Edge's pace 
isnt my imagination, І ran some ad- 
ditional tests. For example, WordStar 
deletes a line instantaneously; Lead- 
ing Edge leaves the line onscreen for 
a full 2 seconds after you enter the 
appropriate cut command, and it 
spends another second updating the 
screen. 

No matter where you are in a Word- 
Star file, you can enter the "go to end 
of file" command, and the cursor 


moves directly to the file's last line. 
Enter this command in a Leading 
Edge file and the cursor moves to the 
top of the last page, pauses, and con- 
tinues to the end. If you're already on 
the last page, this program scrolls up 
to the top of the page and pauses 
before moving down to the end, a 
procedure that consumes half a 
minute on long pages. 


MERGE AND PRINT 

MultiMate's built-in merge program 
might not be the fastest in town, but 
compared to Leading Edge’s, it's a 
model of simplicity. Someone already 
familiar with records, fields, delimiters, 
nonhyphenated field specifiers, and 
hyphenated field specifiers might be 
able to follow the Leading Edge pro- 
cedure, but its documentation seems 
designed to confuse novice users. 

MultiMate's merge program is easy 
to understand and use, and it doesn't 
require file conversion. Leading Edge 
merge fies must be converted to 
ASCII format before printing. 

Printing is a straightforward opera- 
tion once you decipher the Leading 
Edge print menu. Each line is a menu 
item. To change a value, you move the 
highlighting up or down, press the Ex- 
ecute key, type the correction, and 
press Execute again. Printing begins 
when you move highlighting back to 
the top line (or the second line for 
merge printing) and press the Execute 
key. 

Dedicated word processors were 
designed for busy offices, and it's in 
the printing department, where time 
is money, that MultiMate leaves both 
Leading Edge and WordStar behind. 
WordStar and Leading Edge let you 
print one file while editing another, 
but MultiMate uses a printer queue/ 
spooler that frees the operator from 
waiting for one file to finish printing 
before entering the next file's print 
command. 

With MultiMate you can delay the 
print session to a specific time, enter 
the commands for printing a dozen 
files one after another, rearrange files 
in the queue, and go out to lunch 
while the printer carries out your com- 

(continued) 
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of hard disk technology with prices you cant afford to pass up. 
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your personal computer. Backup of hard disk data is a critical All Kamerman Labs systems have 
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WELL MATCH PRICES ON MOST PRODUCT 


LOTUS 1-22] FRAMEWORK 
SYMPHONY $375 


9809/9425 EASYWRITER Il 
dBASE ПШ SYSTEM 
1 


$219/8319 
PRO KEY 
$81 


WORDSTAR 
PROF PACK 
$275 


HAYES 
CROSSTALK SMARTMODEMS 
$99 1200/1200B 
$489/$409 


LOOK AT THESE 
SPECIAL PRICES! 


CALL 
CALL 

$ 99 
$279/$375 
$185 
$489/$409 
CALL 
$309/$425 
CALL 
CALL 
$265 

$ 59 
CALL 

$ 87 
CALL 
$289 
$149/$199 
$175 
$209 
$275 
CALL 


ATI Training Power 
AST Products 
Crosstalk 

dBase П/1П 

Easy Writer II System 
Hayes 1200/1200B 
IUS Accounting 
Lotus 1-2-3/Symphony 
MicroPro Products 
Microsoft Products 
Multimate 

Norton Utilities 

PFS Products 

ProKey 

Quadram Products 
RBase 4000 
SuperCale 2/3 
Volkswriter Deluxe 
Wordstar 

Wordstar Prof. Package 
All Other Products/Diskettes 


Toorder: 
Call TOLL-FREE: 
800-227-4780 or 415-845-2651 


Or write: 

ECONOMY SOFTWARE 
2040 Polk Street 

San Francisco, CA 94109 


ECONOMY 
SOFTWARE 


O We guarantee our products against 
manufacturer’s defects. 

O Quantity discounts available. We are 
experienced with Corporate accounts. 

C] Nosurcharge added for charge cards. No 
charges until productsare shipped. 

Û Purchase orders accepted. mm 

[] Call for shipping charges. 

Û Prices subject to change. 
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REVIEW: LEADING EDGE & MULTIMATE 


mands. MultiMate supports sheet 
feeders in addition to a wide range of 
printers (40 at last count), making it 
a more practical and office-oriented 
program. 

Leading Edge supports a number of 
printers: the Leading Edge Letter 
Quality, Leading Edge Dot Matrix, IBM 

| Matrix, NEC 3550, Prism, PrismPro, 
and PrismRGB. By the time this review 
appears, Leading Edge users will be 
able to call the company to request 
support programs for specific printers 
in addition to those listed here. 


DisK RECOVERY 

As you enter a Leading Edge file, the 
screen displays available disk space 
as a percentage figure, and if the disk 
is nearly full, a warning message tells 
you to erase unnecessary files. But 
there is no recovery from a full disk, 


and you can damage files in other, 


ways as well. In one of my practice 
files, the program froze as soon as the 
cursor reached the second page, and 
| still don't know why. Substituting the 
backup copy for the current version 
didnt help. 

Although the program beeps and 
flashes warning messages when you 
approach a full disk while editing, it's 
possible to fill the disk while entering 
text with gallery or paste commands 
and receive the warnings too late. 
There's no mistaking a too-full-to-save 
document; the screen fills with small 
arrows and if you try to reload the file 
a message says "Document trun- 
cated, please restore it from backup: 
Using the backup procedure doesn't 
necessarily rescue the file, so a full 
disk is a serious matter. 

MultiMate’s save-every-page pro- 
cedure protects all but the page 
you're working on when the disk fills. 
The exception to this rule is impor- 
tant. MultiMate's external copy com- 
mand lets you insert text of any 
length, and the program doesnt 
check for sufficient room on the disk 
or in the file (maximum file length: 
128,000 bytes). MultiMate inserts the 
text and reconfigures the file. If you 
dont have sufficient room for your 
old text, it disappears. Because Multi- 
Mate saves text automatically (mak- 


ing it impossible to cancel an edit ses- 
sion and return to the file's previous 
version) and because the program 
doesnt provide backup copies, this 
command can be dangerous. 

For more information, see the com- 
parison of save/store command op- 
tions shown in table 3. 


THE BOTTOM LINE 

Leading Edge has no shortage of bells 
and whistles, from its "Gee Whiz" keys 
that transpose letters and reverse 
upper- and lowercase letters to its 
special commands for generating 
solid lines, international and US. 
decimal tabs, reverse indent, dot 
leader tabs, right flush tabs, alternate 
page headings and footings, archive 
procedures, "hot print; and a dozen 
more. It looks very, very nice. Also, it 
costs only $100. 

But Leading Edge is poorly docu- 
mented, slow, and inefficient. It 
doesn't hold a candle to WordStar 
when it comes to standard word pro- 
cessing, and when you compare the 
commands that matter, it doesn't 
threaten MultiMate. 


A FINAL THOUGHT 
“There's someone for everyone,’ 
promises the old saying, and there's 
a word-processing program for every- 
one, too. In an office setting, where 
users have little or no computer ex- 
perience, programs like MultiMate 
and Leading Edge might be easy to 
teach because they are designed for 
correspondence and short reports, 
projects that require few commands. 
Many novice users fear the loss of 
documents and find the save-as-you- 
go feature reassuring. ` 

Relatively few office workers use the 
procedures needed in complex proj- 
ects, procedures that, in both pro- 
grams, are hard to decipher, awkward, 
and sometimes dangerous. Novice 
users tolerate restrictive command 
procedures because they have 
nothing to contrast them with and 
because constant screen prompts are 
reassuring. 

Slow as they are, the dedicated pro- 
grams are faster than a typewriter. But 
they arent for everyone. Ш 


Our multi-mode HERMES printers shake hands 
with all kinds of computers. 
never heard o 


And for your IBM-PC™, 
we have created the fully F d 
compatible multi-mode Sessel" : UO HE 


HERMES PC-PRINTER 1. E пи: 


ваная 


See == —— LES 
ean eo 
seater 


Fully compatible with your IBM-PC™, tested with 
Easywriter™, Multiplan™, Lotus 1-2-3™ and other soft- 
ware packages, the HERMES PC-PRINTER 1 allows you 
to convert your personal computer to a heavy duty pro- 
fessional system. IBM-PC™ users who only pick the best 
will also appreciate: 


Its speed. Bi-directional, shortest path printing. 200 cps 
Data, 100 cps Near Letter Quality (single pass). 


Its resolution. Finest print quality available on a matrix 
printer. So good you can even print signatures. Bit 
mapping graphics in single, double and triple density 
modes. 


Its quality. Swiss high quality construction. Very high 
reliability for heavy duty use. 


Its versatility. Choice of printing styles with the 
complete IBM™ character set tables (226 chars.). Wide 
range of automatic sheet-feeders with 1 or2 bins + 
envelopes, single document inserter, roll-holder and 
tractor. 


Its ease of use. Plug'n play installation. Plug it in, switch it 
on yourself. 


ХУ HERMES 


The impressive printers 


Manufactured in Switzerland by HERMES PRECISA INTERNATIONAL, 
CH-1401 Yverdon. 


HERMES printers аге distributed in Austria, Canada, Cyprus, Finland, France, 
Greece, Jordan, Kuwait, Lebanon, Saudi Arabia, South Africa, Spain, Sweden, 
Switzerland, United Kingdom, USA, West Germany. 
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To receive a sample of the finest quality matrix print-out 
andadditionalinformation on the HERMES PC-PRINTER |, . 
please return the coupon below. 


| Please send me more documentation about your PC-PRINTER 1. oe 
| Name Title 

[Company _ 0 0 0 00 0 0 00 

| Street City 


| State Zip Phone { ) 


| Send to: HERMES PRODUCTS, Inc. 
Printer Division 
| 1900 Lower Road, LINDEN, N] 07036, (201) 574 0300 
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NEC PRINTERS HAYEB 
HEQ ROBO. . 6748.00 Flogea (Data Easa).................8808,DO 
| HES BBRD, orrien ilimni 25144930 МАТ. 


— TD ed Generali Ladger, Payroll, Inventory, 
RO BEE og ° ао Feystianeccani...ca, data Systems 
_ Sig SOR PDPP .........—....É 189.00 MIOROPRO 


VISICORP WordStar Professional Pack..$359.00 MCB SBQ......................$698.00 
VisiCale ГУ..............................$189.00 MIGROMIM PC COMPATIBLE MBC 850-2 $749.00 
ы VisiWord -4...,.....—. —— $249.00 R:Base 4000... $279.00 PC-150 Deskt Ou Sê nen. au — ` 
ок Сте “CALL MULTIMATE INT. я I e) o MBC 8B8B........... ق‎ 94.00 
Optical Mouse... $189.99 Multi Маѓе......................---‹:888800 РО-160 Portable.......... co CALL MBC ggg.a.................$ 1098.00 
— MICROSTUE Call for price and configurations 
IDE Associates Erosia om T ae 105.00 
9 SME to 45MB Hard r with MICROSOFT 
removable Vaude. ^ Ww MultiPlan .. i $139.00 
‚ BS LOW B8... nce pesado ASHTON-TATH , APPLE 
-————--- Айт} ЭРгашетотк e eee $99.00 —— 
mmm DNE "AGT REBEARE - . Y $249.00 dBASE IL.. upgrade ....-$14900 APPLE Ie STARTER PACK APPLE IIe... CALL 
@ | combo Plus Il..from..............8279.00 BASE 1L $209.00 GAK Apple Пе, Disk Drive & Con- APPLE Ir... CALL 
Mega Plus....... Brom... $299.00 dBASE IIL................ 8999.00 troller, 80 Column Card, Monitor MacINTOSH CALL 
ШО PUSS frOm... eere $139.00 PRISONER mmm ОШООО II & DOS 5.5. — CALL асі LUGE ce secsccscceersceees s 
 QUADRAM IUS 
| чаап 644€... ,..-.S478.00. Baay HAGE IL... sss 8248.00 
$^ Quedboard IT-- .. 88 Ne F9 ,., DEO, 00 TüspBpllar CIT op rth L800 AMDEK MONITORS SAKATA 
Quad 812 Plus,.ns low as...$869.00 Easier 800800 0G $129.00 60-100 Color $249.00 
Quadcolor s "n; d $219.00 CONTINENTAL SOFTWARE апп... Aduana ait Т ы Т ü ретт жч ефьета е сне. J 
Se" RBG 15b Class Matti¥orm tettes_..$70.99 _ 500 AIO, tiem Ин 5148.00. 80-1000 @геөрв.......................&1259.00 
Parallel Interface Board.........$89.99 Home Accounting Plus... Мазы 210 an 20 Plug. a vede" ык T E m 
Ө || 04K RAM chips x. $4889 ларһопу e... 488.00 Color 500 Compostte/RGB/VCRS389.00 100 12" Green...................$125.00 
PARADISE N n Color 600 Hires(S40 x 240).....$549.00 121 TBM бгеел.......................8148.00 
Multi-Display ا‎ жаша, Color 700 Hires(T2O x 240).....$639.00 100 12" Amber... $138.00 
Modular Grap ca 055 адла Lens оосар m CIL did BM Ашна 23258. -00 
^ - <= 7 ë- LI. mee E E j ‘or E ks 159 BIN LLI. E 6 d d Р 
@ ж... ÊS. 1201 Plus (12" Groen Hi-Res},@98.99 400 Med-Res ВОВ... 531000 
8181 FUE... on ORANO 418 Hi-Rea BGB... $459.00 
i GORILLA 480 Hi-Res ROB [TBM .. pliner 489,00 
سے س‎ - PEU Mren : : prp gy UBI 
ELECTRONIC ARTS 18" Amber BOBS Рі 1, 9" @гөеп..........................$98.98 
€ One on One | МЕС Рі 8, 18" Green... 118 Ө 9 
ei سي‎ 8 dB 1206 бгөеп........................ $109.00 Pi 5, 18" Атег..................... $129.99 
Cut E oes JB 1201 йбгөөп........................ $139.99 Pi 4,9" Amber....................$119.99 
Hard Har Mack JB 1208 Amber... $149.98 1400 бо1огт...........................- $249.99 


dB 1818 Calor... 04401 (san veteses er 75 
д0 1810 RGB. remisi misi TUE 
i^ 1460 INCRTOR E 5 


PRINCI D— 
= Ж d ре way A а. И": аза нь ДАТ Е МЫ ш) THD ү"; NNI TET: 
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Zork 12,3 en $27.99 
| ATARISOFT 
Joust MODEMS 
WOO, Рашо -—Ó ANGHOR. z — NOVATION - 
а = ТЕГЕРЕТЕ Votksmodem 1 aus Б c WEM : g-Cat.... a LAR GE PSR GARA; thane NER HOD, 99 
j PacMan Mark 1L arinj aa оч sy 9 rjad d Crh ase р . J Ont... te fimaabaasrid (ETES TETTED semen fl SQ 00 
i A Kong Mark vn (Auto AnstAutbo ; ` Lin ; Ов? GBs... ned uédriaaudé add „$179. 00 
TEE АТЕСИ 24 CR td к m OMS Baud}... I Pls ] влась Cat 105/828. wre tat en Т.Г Та, 
Code Write и Т ГД 79.09 175.99 158.99 ark T BO ————— Auto at ТГ ТТЛ БАТАТ ТГ £2 19.00 
one — i * 3 8 Volt Power Supply 212 AutoCat.. cesa 549,00 
Gorp HAYES Apple Cat 11... $248.00 
VisiCalo $78.08 $169.09 $169.99 Smartmedam 500................... Об 212 Apple Cat. 0.844900 
880.09 Smartmodem Apple Gat 212 Upgrade... $259.06 
ag 99 Smartmodem 1200 O Smart Cat PMS BDA 00 
бы. | ЖИЛ ааа mm $235.00 
Smart Com YI... "873.08 ёї-10... LT _, 8200.00 
AB oz Cheomograph nirera, ...$108. ОШ STIL ier iim enano 5.7: O0 
~ Magic ] ——— ——= 
Word Spinner i 
Bumble Games worn KOALA 
ition agician Р 
Ңаайаг Rabbit 524 99 $79.99 IBM ОРОСО $99.99 


*Call on Titles $79.99 Арр1!в/ЁгапКЕ]1п........................$88.99 


© west | canada east 
Ontario/Quebec 800-268-3974 
nav. porn Other Provinces800-268-4559 800-233-8950 
A ы - 
" ап (20а)588-5654 n i call [410) 820.0866 ШЕТУ 
@ е Neri ا‎ Telex: DEHARI т Bia : B 
P.O.Box 8588, Dept: 2808 Dunwin Drive, Unit ЗВ. Dept.100 йо pe Number: 527-1450 


è deren жии esed. о ERN r r Lt ty E M handing 
on &ll orders. Larger E A азда: may жарим additional charges. NV and PA residents add sales tax. All items subject to availability and 
price change. Call today for our catalog. 
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„THE BEST PRICES 


(0 ү ji HY 1 
ү TN 


PRINTERS 


AXIOM 
AT-100 Atari Interface Printer$199.00 
AT-550 Atari Bidirectional..$519.00 
GP-100 Parallel Interface......6189.00 


GP-700 Atari Color Printer...§489.00 
GP.650 Parallel Printer........$269,00 
BMC 
401 Letter Quality................8589.00 
BX-80 Dot Маїгїх...............- ,$239.00 
BX-100 Dot Matrix.......... $259.00 
C.ITOH 
Gorilla Вапапа....................... $149.00 
Prowriter 8510Р..................... $339.00 
Prowriter 1ВБОР..................... $599.00 
A10 (18 cps)Son of Starwriter$569.00 
Hot Dok Мафг1х.,..,....,................. CALL 
F10-40 Btarwriter.................. $949.00 
F10-55 Printmaster.............. $1249.00 
COMREX 
ComWriterIll Letter Quality .$449.00 
DIABLO 
620 Letter Quality................. $949.00 
630 API Letter Quality ....... $1549.00 
DAISY WRITER 
2000..... ИТ ЛҮ ТОЛО, $949.00 
EPSON 
RX-80; RX-BOFT, RX-100.,,........ CALL 
FX-80, FX-100....... NEW sosser CALL 
Олот 5. CALL. 
J K-80 Color... PRICES CALL 
JUKI 
8100.. .. $489.00 
U HEWLETT 

Ж PACKARD 


410V PAPC HERES CEH KA EMH Ree eee $189.99 
Al10X So eee E RT] 


HP 71B.......... — 2419.99 
ТЕБ ОИНРО. $62.99 
EIS ТО ьа $92.99 
EP ISOa $92.99 
A V————— р, 
HÉPTSRD e. eS E $999.99 
HPIL Module..............-....«.-...... $98.98 
H PIL Cassette or Printer....... $559.99 


Card Көеааег:..,........................8145.99 
Extended Funston Molule....$63.89 
Time Module.......... DIRE, Sur. $632.99 


maxell. 


COMPUTES 


СИМОИ e amete nere $19.99 
БАЛЛ OLD а лаана, е $26.99 
L9 5 MERECE BOLI 
8 Ура... о. rre $5 49.99 
VERBATIM 
БРВ) ss nto с Т $21.99 
BIA" 05/00..,......... — 0 $29.99 
BIB 
5%" Disk Head Cleaner.......... $14.99 


ЧЕ. ооо. 648-3311 


In NV call (702)588.5654 
Order Status Number: 686-5664 
Dept.100 


RO.Box QOBS, 
Stateline, NV 9449 


MANNESMAN TALLY 
IBSLo .$589.00 
USOS ceni actes case cos mf $749.00 
SPIRE SOre $259.00 
NEC 
38010/18/80.,........-.- 2 20122952.,,9 748.00 ` 
$5 10/1 G/B)... .ccsseseservensheses eae: 81369.00 
7710/15/80 ....... КОЛЛЕ тфү е 00 
FOBT E оон 6 570.00 
OKIDATA 
82, 85, 84, 92, 93, 2550, 2410..CALL 
OLYMPIA 
Compact 8.............. /— АЙ $469.00 
Compact RO.,...... —" $499.00 
ESW 3000,, — ...61899.00 
Needlepoint Dot Matrix. t. U--— $329.00 
SMITH CORON'& 
ФР-1000.,.. vo T ges 
Tractor: Вееай.......#....,..;..........8119,00 
SILVER REED 
БОО Letter Quality..............-. $579.00 
550 Letter Quality...............-. $469.00 
770 Letter Өчапїу................. $869.00 
STAR 
Gem irl, Vee nani raa $250.00 
Gemini 15%... $578.00 


Radix 10... 849,00 


Radix 1ЎД...,......„„ е щгеягазея pre es 040,00 
PO WEL HDG... ac las fela lanes... 8869.00 
‘TOSHIBA 
ДАРЧА. EFT . $799.00 
ШОЛ) Beara $1369 .00 


NEC 


PC-BROl Portable Computer...$459.00 
PO-8221A Thermal Printers..$148,98 
PO.B281A Data Recorder.........$99.09 
PO-B201-08 ВК RAM Chipa.. „5108.09 
PC-8206A 32K RAM Cartridge$329.00 


SHARP 


PC-1 BOB oia икан: $168.99 
PC-1250A SORFAT OREN RES oH HARA Ee $88.99 


CE-128 Printer/Cassette,........ $128.99 
CE-150 Color Printer Cassette$17 1.99 


СЕ-151 4K RAM... 29.99 
GE-155 8K ВАМ....................... $49.99 
СЕ-161 18K RAM..............5 104.90 
CE-500 ROM Library еа........... $29.99 
Dennison 
Elephant B!A" S8/SD................ $15.99 
Elephant 5A" SS/DD.. $17.99 
Elephant 644" DS/DD.............. $24.99 
Elephant ЕМ8Р Б:А................. $34.99 
DISK HOLDERS 
INNOVATIVE CONCEPTS 
Flip-in-File 10.......... Bé" $5.09 
БИЧ рїн Aie Oy $17.99 
Flip-in-File 50 w/lock,.............. $24.99 
Flip-in-File (400/800 ROM ).......$17.99 


HOME COMPUTERS 


Л. 


ATARI 


e (Р) 


830 Interface... ne — £109.00. 
1010 Recorüer.......,. diee 9854.09 
TO20 Color Printer... 1879.99. 
1028 Dot Matrix Printer... ..$%09:00 
1027 Letter Quality Printer. .$269.09 
1030 Direct-Connect- Modem....$59.99 
1050 Dik DEVER $229.99 
64 K Memory Module (600)....$119.99 
Touch Table/Software................ $64.99 
Light Pen/Software.................- $72.99 
CASS Track Ball... ori $59.99 
7O97 Atari Logo.. ases 974.99 


4018 Pilot (Home)... Ao donis BEBO 
408 Pt1ot (Edua.).*.. esee $99.99 


e $9 АЈ 041 


3 ot ass at =” Ls 
am LP CA ots ake ذز زک‎ CU UL TT р. ^ 


poca CXV. O {41 63 01 00 13 LA Go; D ed Г 
[+ бшшш 149 0 CZ) 401 fI С C9 GO a LU rz 


b к= 0) ПОП {ны 4 тлер и ша] 


CALL WHILE SUPPLIES LAST 
600XL, 800XL, 1200XL 


CX4O Райацез............... — $11.99 
OX40 Joystick... "cw $7.99 
4011 Star Raiders... 2e $12.99 
4022 Pac Мат.., miei 016.80 
4025 Defender...... 32 09 
8086 Spi WWE Ча БО 
8031 Donkey Копй................... $58.99 
8034 Pole Position.. .... $32.99 
8040 Donkey pes ка | ME $32.99 
8043 Ms Pacman... vein DOS. 909 
SOL oS. ruis rt eco naa $22.99 
BO 4 eae EO. dii йыз езде сат $16.99 
8052 Moon Patrol..............--.-. $32.98 


4008 Assembler........... .$24.99 


"езер в, 


8036 Atari Writer,,,,.. „949.99 8126 Mic osoft Basic I or II..... $64.99 
5049 MisiCalo....... ылыш $78.99 488 Communicator II..............0119.90 
DISK DRIVES 
MEMORY BOARDS FOR ATARI 
ATARI INDUS 
Axlon $2K..... " von 44.99. GE Drive ФА ага) аннан $279.00 
Axlon 48K... н ы Ше 89,99 RANA 
Axion SD AMEN e opu P ute жї. ж. в... e" .-. 8299.00 
Apple/Franklin TRAK 
Axlon 188К..........„„„лгьь8279.09 VICIS maerore aurais БВВ ОЮ 
AXON ЗЕЦ $849.00 ATDA... аа a rec c LA] 
r commodore 
" Li 
8X-64 Portable....................$7989.00 
СВМ 8032...,,................:.....9659.00 gBWN-84............- enne C ED ,$1898.00 
CBM 609 ————— $869.00. C1541 Disk Drive.................... $249.00 
GBM e ———X——————————— $999.00 C1530 Баң%авеїе........................ $69.99 
BIB: BO. жшн mes com vases $769.00 C1520 Color Printer» Plotter....$129.00 
8082 to 9000 Upgrade........... $499.00 M-801 Dot Matrix Printer...... $219.00 
2031 LP Disk Drlva............ $29B.DO C1526 Dot Matrix/Serial......... $299.00 
8050 Disk Drave... ып 309.00 CITOS Colom Дор орка 259.00 
8250 Disk Ог{уө................ ‚...$1249 OG C131) doystiok............, phi. WM... $4.99 
4023 PrintSP. е И. О. $309.00 C13)2 Райа1өв........„...............811.99 
8028 Printér........ ntm s MERO C1600 VIC Modar prennet $59.99 
6400 Printer........... $1449.00 C1650 Aute Made... $80.09 
a ли eee 00? LOBO CEs. caer EE meam $49.99 
&ileon Offloe.. i rin каліва... $480:00 BILO OEIL omm fm $39.99 
The MNDEED.. mrga $199.00 Word Pro 64 Р1и5..................... $59.99 
SoftROM ee 125.00 eran: he ns $65.99 
Le $159.00 Cale Result Вазу...................... $39.99 
MCS 801 Color Printer, 5999.0 
MSD DISK DRIVES DPS 1101 Daisy Printer LIS, OO 
SD1 Disk Dsfive.......... «..... 349.00 Magic Voice Speech Module.....$54.99 
SD2 Disk Юг1хөв................,...... $599.00 Desk Organizer Lock............... $49.99 
PROFESSION AL SOFTWARE Vidtex Telacommunications.....,.....,...$34.95 
Word Pré 2 Plus..... н 159/400 PRECISION SOFTWARE 
Word Pro 3 Р1ив......... ..$189.00 


Word Pro 4 Pius/5 Plus 'each. $259.00 
Info Pro.. — 
Administrator., 

DEB | ee ES 


canada 


Ontario/Quebec 800-268-3974 
Other Provinces800-268-4559 
In Toronto call (416) 828-0866 
Telex: 06-218960 
2808 Dunwin Drive, Unit эВ, Dept.400 
Mississauga, Ontario, Canada LBLITI 


CANADIAN ORDERS: All prices are subject to shipping, tax and currency fluctuations. Call for exact pricing in Canada. INTERNATIONAL 
ORDERS All orders placed with U.S. offices for delivery outside the Continental United States must be pre-paid by certified check only. 
Include 3% (minimum $5) shipping and handling. EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educational 


Institutions. APO & FPO: Add 3% (minimum $5) shipping and handling. 


Circle 83 on inquiry card. 


800-233-8950 


In PA call (717)327-9575 
Order Status Number: 327-9576 


AOM Rare 07у 
477B.3rd St., Dept.100, Williamsport, PA 177 1 


Buperbasé 84..........» nnns $59.99 
PERSONAL PERIPHERALS 
Super Sketch Graphics Pad.....$59.99 


ak. 
ы 


umber 227-1480 


NOVEMBER 1984 * BYTE 


301 


A PDP-11 SYSTEM 
FOR ONLY $3995? 


BELIEVE IT. 


Quantity 4, Introductory Price, DEC Compatible, 6 Month Warranty 


SYSTEMS 


System mut ede Meg Block Move Memory (Dual) $4400 

Мосе! ТА105-1 TA405-2 ТАИ 254 ТА125-2|ТА102 4Meg Block Move Memory (Quad) 31675 

11/23 | GETONI GETCNIORRÓN 2MegBlock Move Memor (Dual) 54950 

44/23 PLUS | сетан OFTEN 20 Meg Winchester with Controller 92079 

14 77 3 VES - 40 Meg Winchester with Controller $3275 
biu Operating System General License 


\Норру RLV22-AK RLO2 with Controller (22-Bif 
Winchester [OPTION] 20MB | 20MB | 40MB | 80MB | R02 AKRLO2 Addon drive 

Mernory ANB | 1/4МВ. | 1/4MB | 1MB | 1MB LASO Printer (400 CPS) 

Serial Lines A | 4 | | 4 | 8 3 WYSE 75 Terminal (VT400 compatible) $ 575 


Terminals 


% | Quies з sa E 
Price | $3995 | $7400 | $9675 |511,7001518,600 Ta 


Trimarchi and Associates can completely configure Trimarchi and Associates, Inc. 
a system for your pancar needs. The above are PO. Box 560 
only a few examples. State College, Pa. 16804 
А! systems have а ó-month parts, tabor, air 814 234-5659 
shipping, and 2-day turn around service warranty. 
Service contract beyond 6 months is $400/month. 
All systems are 22-bit DEC compatible and will run * 1026 educational discount available for 
all DEC software. these systems only, 
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Two FORTH 
development 
systems 
for the 
IBM PC 

- 


BY ERNIE TELLO 


Ernie Tello is a founding partner of 
Integral Systems, an independent 
software-development and consulting 
firm. He can be reached at 3711 
Capitola Rd., Santa Cruz, CA 
95062. 


SOFTWARE REVIEW 


polyFORTH 


and PC/FORTH 


capabilities made possible by the 

FORTH language and review two excel- 
lent implementations of it for the IBM Per- 
sonal Computer (PC): polyFORTH II Level 
3, from FORTH Inc., and PC/FORTH, from 
Laboratory Microsystems. 

Long the programming language favored 
by scientists, hardware vendors, and pro- 
cess-control experts, FORTH has also been 
a favorite in-house development tool for a 
surprising number of large corporations. 
FORTH is now coming into the spotlight as 
a powerful language for commercial pro- 
gramming. A flood of new and innovative 
products written in FORTH has hit the 
market. Some of the better-known packages 
written in FORTH include EasyWriter, the 
original version from Cap'n Software; Easel, 
from Time Arts Answer, from North 
American Business Systems; SAVVY, from 
Excalibur Technologies; Mastertype, from 
Lightning Software; and the integrated soft- 
ware system for the Gavilan computer. The 
adaptability and flexibility of FORTH lets it 
fitin the most diverse applications while re- 
maining intrinsically modular. 

FORTH is a threaded interpretive lan- 
guage. For a moment, forget the technical 
side of what this means. Consider a string 
of pearls or beads that can be threaded in 
various ways to create larger pieces from 
the same set of originals, suiting different 
needs and occasions. A FORTH program- 
mer uses the basic precompiled words of 
FORTH to thread together other words that 
will be useful again and again for an ap- 
plication; the programmer then orches- 
trates them together into still higher-level 
words that may be used to create programs. 

While defining functions and procedures 
in C and Pascal is in some ways comparable 
to this, the difference lies in the unrestricted 
ease and abandon with which it is done in 
FORTH. 

But equally important to the programmer 
is FORTH's interactive environment, which 
helps the programmer by supplying, on re- 


I n this review, | will discuss some of the 


quest, information to help him program. 
You enter the word that asks for informa- 
tion about something in the system, and 
FORTH will immediately display the answer 
on the monitor. I will cite specific examples 
of this later on. 

Another attribute of FORTH is the often 
startlingly small size of itself and the pro- 
grams produced under it. FORTH packs an 
amazing number of powerful words into a 
very small space. For this reason it has long 
been favored by vendors of small dedicated 
hardware packages and by producers of 
coin-operated video games. FORTH pro- 
grams fit in places too small for programs 
in just about any other language. Produc- 
ing compact, efficient programs has been 
a keynote of the FORTH philosophy since 
itsinvention in 1970 by Charles Moore, who 
designed it for use in controlling radio 
telescopes. 

Naturally, FORTH has its darker sides. The 
most frequent complaints are that it is 
unreadable and that you cannot produce 
stand-alone executable files, as you can with 
compiled languages. Another common crit- 
icism is that FORTH has no real standard 
dialect, that there are as many dialects of 
FORTH as there are FORTH users. And 
sometimes, too, there are complaints about 
the postfix notation. 

There are three main reasons why FORTH 
is difficult to read for those new to it: its use 
of postfix or reverse Polish notation; its 
stack orientation, with various apparent 
"sleight of hand" tricks in manipulating the 
stack: and its total extensibility, which jets 
a programmer create the language as he 
goes, extending it toward its applications. 

Experienced FORTH programmers readily 
admit it is harder to become accomplished 
in this language than in other higher-level 
languages. But the reward for learning 
FORTH is greater control over the size and 
speed of the programs you produce. Be- 
cause of its friendly interactive environment, 
it is relatively easy to get started writing pro- 

(continued) 
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grams in FORTH. What is far more dif- 
ficult is writing powerful and efficient 
high-level programs. Let's take a brief 
look at some of the more technical 
details of FORTH. 


THREADED CODE 

There are three common kinds of 
threaded code interpreters: direct 
threaded, indirect threaded, and 
token threaded. What they have in 
common is that programs consist of 
linked lists of addresses. At the very 
heart of FORTH is the address inter- 
preter, a short routine (typically 10 
bytes or less of machine code) that 
looks up the addresses of machine- 
code instructions to be executed. 

Usually the FORTH language inter- 
preter uses the instruction pointer (IP) 
to point to executable machine-code 
routines. The direct-threaded inter- 
preter, the fastest of the three types, 
uses the contents of the IP to point 
directly to the executable code. 

Most of the popular FORTH inter- 
preters, such as FIG (from the FORTH 
Interest Group), use the indirect- 
threaded approach. The IP points to 
a code field address (CFA) in system 
memory, which in turn points to the 
executable code routine. Although 
this extra address fetch costs more 
time, the routines for the FORTH in- 
terpreter are made less machine- 
dependent by using the indirect- 
threaded approach. 

The token-threaded interpreter uses 
stil another indirect address fetch, but 
because of the further loss in speed, 
this type has not found many imple- 
mentations yet. One important new 
implementation using token-threading 
is MacFORTH. 


PROGRAMMING ENVIRONMENT 
A good deal of FORTH programming 
involves handling the parameter stack 
for all parameter passing; when used 
properly, FORTH naturally recycles its 
own programming environment with- 
out a need for periodic garbage col- 
lection. To do this effectively, a FORTH 
programmer has a number of interac- 
tive tools at his disposal. 

Most FORTH systems include the 
word .S , which nondestructively dis- 
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plays the current contents of the stack 
on the screen. For example. if you first 
enter the numbers 1 through 5 
separated by spaces, .S shows 


12345 ok 


It should be noted that the FORTH 
stack is last in/first out, so 5 is on the 
top of the stack. With S or its 
equivalent, you can use the standard 
FORTH words for stack manipulation 
and see the results of your change at 
each step. Here is a sample session, 
as it would appear on the monitor, 
that illustrates the effect of all the 
main FORTH stack operators. (User in- 
put is set in triumvirate type; the com- 
puter's response is set in italics. The 
entries affected by the succeeding 
manipulation are underlined.) 


128434 5 ok 

S 

1234 5 ok 
SWAP 5 
12354 OK 
DUP S$ 
173544 ok 
ROT S 
123445 ok 
OVER S 
1234454 0k 
3 PICK .S 
12344 54 4 ok 
DROP 5 
1234454 ok 
DROP SWAP DROP .S 
4DROP DROP 5 
O ok 


It can be very useful to have a word 
like 5 in the FORTH interactive en- 
vironment. It is very important in 
FORTH that routines do not leave 
anything on the stack. .S can be in- 
cluded for debugging purposes at the 
end of a new routine to show what, 
if anything, is left on the stack. Then, 
when the word is finished executing. 
it is usually simple to DROP as many 
things as you do not want to appear 
on the stack. 

The adaptability of FORTH lends 
itself very well for use as a systems 
language for the implementation of 
other languages. At least two imple- 
mentations of BASIC are written in 


FORTH (one is by Charles Moore), as 
is a Tiny Pascal interpreter. There are 
also at least two implementations of 
LISP in FORTH, including a complete 
implementation at the University of 
Utrecht in Holland and a partial im- 
plementation in the United States. 


POLYFORTH П LEVEL 3 
FORTH Inc. started by Charles Moore 
to satisfy the demand for FORTH sys- 
tems, has been in business for a long 
time. Its current system is available for 
several microcomputers and mini- 
computers. polyFORTH is offered in 
a series of ascending levels with in- 
creasing software capability and sup- 
port for increasing levels. This ranges 
from Level 2, a minimal system that 
lacks multiuser capability but has a 
"turnkey compiler;' to Level 6, which 
includes all the bells and whistles and 
an on-site introductory course for 
companies. I've evaluated polyFORTH 
Level 3, with the powerful interactive 
graphics options. 

polyFORTH Level 3 comes on two 
double-sided disks, one of which con- 
tains all the source screens. The other 
contains the "shadow block" docu- 
mentation; each block of source code 
in the A drive is “shadowed” by the 
disk in the B drive. Hitting the О key 
gives you an immediate help screen 
for the current screen block in A. 

One of the main features of poly- 
FORTH Level 3 is its stand-alone multi- 
user operating system. Instead of run- 
ning under MS-DOS, polyFORTH does 
its own file and disk operations and 
has a multiprogrammer as an essen- 
tial part of its interpreter. Two kinds 
of tasks are supported: terminal (or 
foreground) tasks and control (or 
background) tasks. Every task has a 
parameter stack, return stack, and 
user variables. Terminal tasks have 
everything a control task has plus text 
ЏО (input/output) facilities, serial line 
support, and their own user diction- 
ary of commands. The minimum size 
for a terminal task is 2048 bytes, while 
that for a control task is 250 bytes. 

In polyFORTH, concurrent tasks are 
inserted onto a "round robin" loop 
implemented by the word PAUSE . 


(continued) 


AT A GLANCE 


Name 
polyFORTH Il Level З 


Type 

FORTH programming 
language interpreter and 
multitasking development 
system 


Manufacturer 

FORTH Inc. 

2309 Pacific Coast Highway 
Hermosa Beach, CA 90254 
(213) 372-8493 


Price 
$600 


Format 
Two 54-inch double-density 
double-sided floppy disks 


Computer System 

IBM PC with two double- 
sided floppy-disk drives or 
one double-sided floppy-disk 


drive and a 10-megabyte hard 


disk, optional color graphics 
card, 8087 coprocessor, and 
second monitor 


Documentation 
500-page polyFORTH Il 
reference manual, 250-page 


Intel 8086 supplement, pocket 


reference guide, electives 
source code, Starting FORTH 
by Leo Brodie 


Name 
PC/FORTH 2.0 


Type 
FORTH programming 
language interpreter 


Manufacturer 


Laboratory Microsystems Inc. 


4147 Beethoven St. 
Los Angeles, CA 90066 · 
(213) 306-7412 


BYTE SIEVE (SEC) 
0 


CNN S, : 


SS 


А 


Deion 


Se 


¢ 


ча. ч 


AAMAS 
"є 


e 


75 


/ 


А comparison of polyFORTH and three im- 
plementations of PC/FORTH. The BYTE Sieve 
of Eratosthenes prime-number benchmark was 
translated into FORTH by the author. The 
source code is reprinted in listing 1. All times 


Price 
$100 


Format 
5¥%-inch single-sided floppy 
disks 


Computer System 

IBM PC with one floppy-disk 
drive, 48K RAM, MS-DOS or 
CP/M-86 


LIST PRICE ($) 


600 


compiler. 


Documentation 

250-page users manual, 
reference card, FORTH 
glossary, FORTH-83 reference 
document 


Options 

PC/FORTH + $250 
Intel 8087 package $100 
Floating-point software $100 
Interactive symbolic 

debugger $100 
Native code compiler $200 


" 1 
| Bí 

Р: a ; " 
EP ERD 


POLY FORTH 
PC/FORTH 2.0 


PC/FORTH + 


C] PC/FORTH NATIVE CODE COMPILER 


are given in seconds. The list price for the 
PC/FORTH native code compiler is $200, but 
it requires PC/FORTH 2.0to run. The dictionary 
search is not applicable to the native code 
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Circle 460 on inquiry card. 


SOFTWARE GALORE 


THE ULTIMATE PLACE 
FOR YOUR COMPUTER 
SOFTWARE & COMPONENTS 


LOTUS 123 

D BASE lil 
FRAMEWORK 
SYMPHONY 
WORDSTAR PRO PACK 
MULTMATE 

SAMNA II & III 


$299.00 
399.00 


OPEN ACCESS 

THINK TANK 

IUS II SYSTEM 

MULTIPLAN 

CROSSTALK 

C-COMPILER MS 

FORTRAN MS 

EXECUVISION 

STATE OF THE ART ACCOUNTING 
CONDOR III 

R BASE 4000 

SUNDEX 109.00 
COMPUSERVE STARTER KIT 


wm PRINTERS SSBB BB Bee eee eee 


269.00 
269.00 
475.00 
395.00 
645.00 
475.00 


RITE MAN LO 20 
RITE MAN PLUS 
RITE MAN 15 
EPSON FX 80 
EPSON FX 100 
OKI DATA 92P 
OK! DATA 93P 
EPSONLO 1500 
NEC 3550 
TOSHIBA P1351 


665.00 
1195.00 
1595.00 
1345.00 


в MODEMS BsBBsRBBEBEHEHBBERHENEBEBENEBBENEBEBE 
ANCHQR MARK XII 


HAYES 1200B 
HAYES 1200 


235.00 
379.00 
459.00 


m ACCESSORIES suaununumnuanmununmunzEnuR 


KOALA 

APPLE/FRANKILIN 84.00 
72.00 
72.00 


84.00 


ATARI 
COMMODORE 
IBM 

APPLE FAN 
COOL + TIME 
DANAFAN 


69.00 
39.00 


sMICROTEK (GARPHICS BOARD) nuumunmaum 


RV 611C 
DUMPLING GX 

GX 16K BUFFER 

GX 32K BUFFER 
ASTSIXPACK + 64K 
PARADISE MULTI PUNCTION BOARD 
64K MEMORY UP GRADES (9) DRIPS 


59.00 
65.00 
139.00 
159.00 
259.00 
279.00 
45.00 


a TAXAN & AMDEK MONITOR suaueeunacunan 


IBM MONO AMBER 122 
IBM MONO GREEN 121 
COLOR 420 

310A (IBM) 


145.00 
135.00 
465.00 
159.00 


BDISK DRIVE naemamaHEGERSBERRRENESHBENEN 
RANA ELITE I 


RANA ELITE II 
RANA ELITE Ill 


199.00 
339.00 
389.00 

79.00 
159.00 
219.00 
795.00 


CONTROLER CARD 
TANDON (IBM) 
CDC 


10 MG HARD DISK 


DEF : DUN & BRAD STREET 
IBM 


ROCKWELL INTERNATIONAL 
HUGUES AIRCRAFT 


1-800-423-6326 
IN CALIFORNIA 
VISA (213) 827-1851 
— JI VISA & M/C 


4079 GLENCOE AVE. 


MARINER DEL REY, CA 90292 


IF YOU SEE IT ADVERTISED FOR LESS 
CALL FOR LOWEST QUOTE ! 
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When the system is ready for use, it 
is cycling the PAUSE loop searching 
foratask. The total number of simul- 
taneous tasks is a function of available 
system memory. The multiuser 
capability is available in the poly- 
FORTH programming environment 
and for applications written with it. 


POLYFORTH EDITORS 

An interesting way of handling the 
editing problem in a FORTH environ- 
ment is implemented in the IBM PC 
polyFORTH. Actually, there are two 
editors a customized full-screen 
editor and a powerful line and string- 
manipulation editor that can be used 
while remaining in the FORTH vocab- 
ulary. 

The line and string editor is used in 
conjunction with the LIST function. By 
listing a screen, it becomes the cur- 
rent screen for a large number of line 
and string operators. For example, T 
followed by a number makes that the 
current line and sets the cursor at the 
beginning of it. M takes two 
parameters, the block (or screen) 
number and the line number, and 
moves a copy of the current line 
under the specified line on the 
specified block. P places a string that 
you type on the current line, while U 
inserts it under the current line, shift- 
ing the others down. The advantage 
of this editor is that it is available right 
їп the FORTH vocabulary and doesnt 
require loading a new vocabulary that 
takes up dictionary space. 

All of the find-and-replace functions 
are available from this editor. When 
an error message comes up after you 
have just loaded a screen or program, 
simply typing L lists the delinquent 
screen with the cursor positioned at 
the objectionable line. 

A full-screen editor is loaded when 
needed. This editor includes many 
useful conveniences and details. It 
makes effective use of the IBM PC 
function keys and uses the other edit- 
ing keys as you would expect them to 
be used. 


DOCUMENTATION 


Two loose-leaf binders accompany 
polyFORTH Level 3. The first is a 


500-page polyFORTH II reference 
manual, and the second is a supple- 
ment about the Intel 8086. In addi- 
tion, Starting FORTH by Leo Brodie 
(Englewood Cliffs, NJ: Prentice-Hall, 
1982) is included. Between this and 
the on-line shadow-screen documen- 
tation you'd think that here at last is 
all the documentation anyone could 
ever hope for. Strangely, though, there 
are some things absent that | would 
have hoped for. One of them is an 
alphabetical glossary of all the words 
in the polyFORTH system. True there 
is the interactive LOCATE function, 
which takes you to the source screen 
for any word not in the protected 
kernel. But the glossary has become 
virtually standard for most FORTH 
systems. It is the best single tool for 
getting a working overview of a given 
FORTH implementation, and it is also 
an essential reference tool for actual 
programming. 


DATABASE SUPPORT SYSTEM 
Available with Level 3 and ир, the 
database support system gives the 
programmer a set of tools for defin- 
ing customized databases optimized 
for efficiency rather than providing a 
preset format for filing and indexing. 
The main database defining function 
is the word FILE , which is used to 
specify the name of the file, the 
number of bytes for each record, the 
maximum number of records, the 
number of 1024-byte blocks the file 
will occupy. and the beginning block 
number. Unfortunately, record lengths 
are limited to only one block (1024 
bytes) an inflexibility that seems 
unnecessary. 

Since the database handler is im- 
plemented in the multiuser environ- 
ment, files can be declared as either 
shared or unshared. Fields within 
records accept five permissible data 
types: l-byte, numeric, double, multi- 
ple-byte, and filler. Routines for con- 
trolling the allocation of records in 
direct-access files enable you to 
allocate records in such a way that 
relinquished space can be reallocated 
as needed. There are provisions for 
using hashed files, a report generator 
with variable page formats, and a 


polyFORTH & PC/FORTH 


documentor tool for maintaining a 
fuly documented glossary of all 
FORTH words used in an application. 


INTERACTIVE GRAPHICS 

The graphics option is the newest ad- 
dition to the IBM PC implementation 
of polyFORTH: it is extremely impres- 
sive, as is the included graphics demo. 
In addition to the usual line-drawing 
primitives, the new graphics package 
offers special text fonts in the graphics 
mode with the ability to set the size 
and spacing of the characters. There 
are also line-drawing and "brush" 
words, resembling software capabili- 
ties of the Apple Macintosh, that 
enable you to choose different widths 
and textures for line drawing, in- 
cluding circles and other graphics 
shapes. So far, however, there is no 
mouse support. Instead, function keys 
control a graphics cursor and support 
the placement of graphics and text or 
leave a trace on the screen that may 
be used either in the layout of screens 
or to draw figures. 

Another plus for the polyFORTH in- 
teractive graphics package is its sup- 
port of both a monochrome and a 
graphics monitor at the same time: 
code is edited and listed on one 
screen and graphics on the other. 


polyFORTH is FORTH taken to its | 


logical conclusion. It is an extremely 
powerful tool, but only in the hands 
of a knowledgeable user, and that 
knowledge doesn’t come easy. The 


basic kernel, together with all the | 


functions FORTH Inc. considers most 
proprietary, occupies only nine 
screens (9K bytes). When you learn all 
of the powerful things that are in that 
small space, you will have a direct ac- 
quaintance with what FORTH at its 
best is all about. 

However, polyFORTH is not for 
everyone. It is the closest version to 
Charles Moore's implementation of 
FORTH and the closest to his charac- 
terization of it as a programmer 
amplifier. An expert can really display 
expertise and, conversely, a weak pro- 
grammer displays his ineptness. On 
the other hand. in spite of the DOS 
(disk operating system) file transfer 

(continued) 
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printed this ad [A an Epson FX printer 


Letter Quality 


Say goodbye to correspondence quality and hello to F S ond's 
high-resolution, proportionally spaced, letter quality. Fonts are 
available in sizes from 6 to 72 points; styles include Roman, Bold, 
Italic, Script, Old English, and more. All this on low-cost dot—matrix 
printers. Ч Font is an easy-to-use software package, developed 
by SoftCraft, Inc., for CP/M and IBM PC compatible systems; no 
special hardware or installation is required. 


New Features Now Available in Version 2 

The latest version of Fancy Fend takes advantage of the phenomenal 
resolution of the Epson ЕХ and RN printers to achieve laser printer 
quality. High resolution versions for the Toshiba 1350, 1351, 1340 and 
the Epson L.Q- 1500 will soon be available. 


This version boasts a greatly expanded set of formatting commands, 
including word-wrap. Special typesetting features such as kerning and 
automatic ligature formation are provided by an optional utility. 


As part of our library of fonts and utilities we have packages that 
make J'a directly compatible with Microsoft Word, Wordstar 
and Valdocs; if you know how to use any of these word processors then 
you already know how to use Ja nag Fer Alternatively, you can still 
use у و‎ word processor to create a | text file to be printed with 
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Create Your Own Characters 

Hundreds of fonts are available in our font library, and furthermore, 
you can create any new characters or logos you like, up to 1 inch by 1 
inch. A database of over 1500 characters is included that makes it 
possible to print foreign languages and mathematical notations. 


Font Style Samples 
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Numerous Applications 
customers are constantly discovering new applications. 
« Business and personal letters • Custom Letterheads 
e Mailing labels from databases ə Name tags, badges 
e Custom forms, invoices, signs e Articles for publication 
e Foreign Languages e Newsletters, brochures 
e Mathematical Notation, Greek e Complete manuals 
e Super— and Sub-scripts e Advertisements 
e View Graphs e Resumés, invitations 
Trademarks: Fancy Font (SoftCraft}, Wordstar Sere CP/M (Digital Research), Valdoce (Rising Star), Microsoft, | IBN 
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Inforunner. MSDOS versions [Outside US add 810 postage (only 32 for demo) 810 or 32 j 
only are available or will soon be |D'kette Format: (IBM PC, Epson QX10, Osborne DD, | 
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The editor always presents 
a special problem in a 
FORTH system. On the 
one hand, you dont 
want to exit the FORTH 
interpreter, and on the 
other hand, you don't 
want it to use too much 
dictionary space. 


ability, it can be a disadvantage for 
some applications to use a system 
that does not run under MS-DOS. 
However, this could be an advantage 
if stand-alone multitasking is what 
youre looking for. 

Stand-alone applications imple- 
mented in ROM (read-only memory) 
with a customized dictionary contain- 
ing only the FORTH words needed to 
run the application are a specialty of 
FORTH systems that do not run under 
a separate operating system. How- 
ever, it should be noted that the target 
compiler and source code needed for 
such applications are available only 
with polyFORTH Level 4 and up, and 
the price for this starts at $3200. 

For those who are willing to sur- 
mount the rather steep learning curve, 
polyFORTH may be just what your 
programming needs require. 


PC/FORTH 

Laboratory Microsystems is one of the 
most progressive companies produc- 
ing a fully equipped professional 
FORTH development system for the 
IBM PC. What sets this system apart 
from others is that it runs under MS- 
DOS with a full set of MS-DOS file and 
record interface functions. A similar 
version is available for CP/M-86. An- 
other distinguishing feature of 
PC/FORTH is that it is the first to con- 
form fully to the latest standard, 
FORTH-83. (See "FORTH-83: Evolu- 
tion Continues,’ by C. Kevin McCabe, 
in the August BYTE, page 137.) A 
broad set of optional tools includes 
a high-level debugger, a new native 
code compiler, across compiler, and 
a database handler. 

Laboratory Microsystems offers two 
FORTH systems for the IBM PC: PC/ 
FORTH ($100), which is for applica- 
tions only as large as 63K bytes, and 
PC/FORTH + ($2 50), which can handle 
programs up to | megabyte. With 
both systems, a nucleus and elective 
screen file are provided for develop- 
ing a customized version that lets you 
choose the words you want per- 
manently in the dictionary. It is 
relatively easy to provide various ver- 
sions of the system both to serve in 
the development process and for pro- 
viding a compact run-time environ- 
ment for the applications. 


PC/FORTH EDITOR 
In version 2.0, the full-screen editor 
has been redone and now takes up 


Table |: Benchmark results for the reviewed systems. All times are in seconds. 


polyFORTH PC/FORTH 2.0 PC/FORTH+ Native Code 


Sieve of Eratosthenes 9.93 
sieve (Colburn) 28.62 
Sieve (array) 1:06.25 
Sieve (optimized) 1:07,50 
Sieve (optimized array) 1:08.24 
| LOOPTEST 1.12 
- TEST 3.64 
| "TEST 4.47 
[TEST 4.72 
MOVETEST 3.68 
COMPTEST 4.46 
Dictionary search 1.08 


Compiler 

55.63 52.98 7.68 
34.54 10.30 7.41 
1:05.47 2:19.56 7.36 
1:04.75 2:06.71 7.03 
112.77 2:29.39 7.41 
0.76 1.26 0.38 
3.40 5.65 0.60 
4.28 19.55 1.48 
4.72 42.95 1.4515 
3.40 6.20 0.49 
4.06 6.26 0.76 
3.68 6.90 n.a. 
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even more space than before, 13K 
bytes. This editor, while more stream- 
lined than the earlier one, is still a 
potential trouble spot. The editor 
always presents a special problem in 
a FORTH system. On the one hand, 
you don't want to have to exit the 
FORTH interpreter to use it, and on 
the other hand, you don't want it to 
use up too much dictionary space, 
(which you will need for compiling 
your application). 

` The PC/FORTH editor is configured 
so that you must enter it by a two-step 
process. First, the EDIT command 
brings you to a screen from which a 
number of commands may be issued: 
these commands perform editing and 
various screen-moving and copying 
functions. You first enter E (for edit) 
and then the screen number you wish 
to edit. A certain amount of time is 
needed, therefore, to move back and 
forth between the normal FORTH vo- 
cabulary and the editor. This situation 
leads to problems at times because 
there is no way to immediately flush 
screens to the disk while within the 
editor. This, coupled with the fact that 
there is not a foolproof mechanism to 
save all current screens, means that 
considerable care is needed to ensure 
that screens are not lost. Part of the 
routine of developing an application 
is loading and testing code that has 
just been entered. Often code that is 
not yet fully debugged causes the sys- 
tem to crash. It is my opinion that the 
PC/FORTH system is not sufficiently 
equipped with secure protection for 
screens when this happens. Occa- 
sionally, and unpredictably screens 
are just not there as they should 
be. 


PC/FORTH ADVANCED 
GRAPHICS EXTENSION 


PC/FORTH's graphics package ($100) 
has words for plotting various 
graphics figures. The graphics pro- 
gram also has a set of powerful turtle 
graphics functions, as well as support 
for all types of state-of-the-art input 
devices such as light pens, joysticks, 
the Microsoft Mouse, and the Mouse 
Systems Mouse. Other features in- 
clude words for transferring graphics 
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images to and from a disk or a printer, 
full window-management support, an 
intersegment memory-dump utility, 
and several demos with source code 
for illustrating the use of all these fea- 
tures. 

The graphics functions are fast and 
powerful. The window-management 
routines let you operate even in 
graphics mode. The documentation 
for the graphics extension, however, 
is a minor weak spot. Some functions 
are too scantily explained, leaving it 
up to you to figure out how to use 
them. This is an unfortunate inconve- 
nience in a package that is otherwise 
very easy to use. 


NATIVE CODE COMPILER 

Anew option from Laboratory Micro- 
systems is the handy compiler ($200) 
by Tom Almy that lets you selectively 
compile time-consuming words with- 
out an assembler. It is intended 
mainly for low-level FORTH words. 
such as those used in hardware inter- 
face drivers, and for the inner 
segments of iterative loops that are 
particularly costly in time. The com- 
piler is designed to work only with 
PC/FORTH version 2.0, the FORTH-83 
model. 

The native code compiler works by 
replacing the colon defining word at 
the beginning of a selected word with 
the special defining word COMPILE: 
and then loading the compiler and 
the application program. The two 
main options in the compiler enable 
you to either generate a development 
system in which the compiler is per- 
manently present or compile selected 
words in application programs. There 
is optional support for both byte and 
word arrays, which must be defined 
prior toloading the compiler. Another 
special defining word, INTR: , is in- 
cluded for compiling new intrinsic 
functions. At first, only COMPILE: is 
used. Later, as words can be accessed 
solely from within words already com- 
piled into native code, they can be 
changed to begin with INTR: , which 
invokes direct machine-language calls 
rather than the time-consuming inter- 
preter. 

The native code compiler provides 


an additional resource for FORTH pro- 
grammers who want to optimize their 
programs for speed but, for various 
reasons. do not want to recode sec- 
tions of their programs with an assem- 


bler. There are very definite limits 
within which the compiler must oper- 
ate, but its use seems promising for 
routines in many types of applica- 

(continued) 


Listing 1: Source code for the benchmark programs. 


Screen # 16 


0 ( Eratosthenes sieve benchmark program ) 


1 FORTH DEFINITIONS DECIMAL 
2 8190 CONSTANT SIZE 
3 0 VARIABLE FLAGS SIZE АШОТ 


4 : DO-PRIME FLAGS SIZE 1 FILL 
5 0 SIZE 0 
6 DO FLAGS! + CQ 
7 IF | DUP + 3 + DUPI + 
8 BEGIN DUP SIZE« 
9 WHILE О OVER FLAGS + C! OVER + 
10 REPEAT DROP DROP 1+ 
jh THEN 
12 LOOP 
13 . ." Primes " ; 
14 : 10-TIMES O 0 !TIME CR 10 0 DO DO-PRIME LOOP .TCR; 
15 
Screen # 31 
0 ( IMPROVED ERATOSTHENES SIEVE by Don Colburn 01/01/80 ) 
1 
2 : DO-PRIMEHI ( faster algorithm in high-level FORTH ) 
3 FLAGS SIZE 01 FILL 
4 0 ( prime counter ) SIZE 0 ( range) 
5 DO | FLAGS + С@ ( prime ? ) 
6 IF 8 | + | DUP | + SIZE < 
7 IF SIZE FLAGS + OVER | + FLAGS + 
8 DO О | С DUP +LOOP 
9 ( flick down modulo 1 flags ) 
10 THEN DROP 1+ (bump prime counter ) 
11 THEN 
12 LOOP ," Primes " ; 
13 
14 . 10-TIMES 0 0 !TIME CR 10 0 DO-PRIME.H! LOOP .T CR ; 
15 
ok 
Screen # 41 
0 ( SIEVE BENCHMARK W. ARRAYS 01/01/80 ) 
1 
2 : CARRAY CREATE ALLOT DOES» +; 
3 8190 CONSTANT SIZE | SIZE CARRAY FLAGS 
4 : DO-PRIME О FLAGS SIZE 1 FILL 
5 О SIZE 0 
6 DO | FLAGS C@ 
7 Fi2* 3 + DUPI + 
8 BEGIN DUP SIZE< 
9 WHILE DUP FLAGS 0 SWAP С! OVER + REPEAT 
10 DROP DROP 1+ 
11 THEN 
12 LOOP 
13 
14 


18 10-TIMES O 0 !TIME CR 10 0 ОО DO-PRIME LOOP 


TGR? 
(continued 
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tions. Code produced by it runs ех- 
tremely fast, as a glance at the bench- 
marks will show (see table 1). Once 
the FORTH routine has been com- 
piled, the entire image of the FORTH 


system can be saved to disk as an ex- 
ecutable COM file. This environment 
is kept from becoming excessively 
large by a routine that enables the 
system to forget the compiler vocab- 


ulary after the application has been 
loaded and compiled without disturb- 
ing the resulting high-speed code. 
This compiler is an important step in 

(continued) 


Screen # 39 
О ( SIEVE BENCHMARK —MAX SPEED NO ARRAYS 


: 01/01/80 ) 
1 8190 CONSTANT SIZE 0 VARIABLE FLAGS SIZE АШОТ 


2 
3 : DO-PRIME FLAGS SIZE 1 FILL 
4 0 0 
5 BEGIN DUP FLAGS + CQ 
6 IF DUP 2* 3 + 2DUP + 
7 BEGIN DUP SIZE< 
8 WHILE DUP FLAGS + О SWAP С! OVER + REPEAT 
9 DROP DROP SWAP 1+ SWAP 
10 THEN 
11 1+ DUP SIZE = UNTIL DROP 
12 
le 3 
14 
15 . 10-TIMES О О !TIME CR 10 0 DO DO-PRIME LOOP .TCR; 
Screen # 40 
0 ( SIEVE BENCHMARK MAX SPEED W. ARRAYS 01/01/80 ) 
1 
2 : CARRAY CREATE АШОТ DOES» +; 
3 8190 CONSTANT SIZE SIZE CARRAY FLAGS 
4 : DO-PRIME О FLAGS SIZE 1 FILL 
5 0 0 
6 BEGIN ООР FLAGS CQ 
7 FDUP2* 3 + 200Р + 
8 BEGIN DUP SIZE« 
9 WHILE DUP FLAGS 0 SWAP C! OVER + REPEAT 
10 DROP DROP SWAP 1+ SWAP 
11 THEN 
12 1+ DUP SIZE = UNTIL DROP 
13 
14 ; 
15 : 10-TIMES О O !TIME CR 10 0 DO DO-PRIME LOOP .TCR; 
Ok 
Screen # 79 
О ( BENCHMARKS FROM FORTH DIMENSIONS 111/1, PAGE 11- INTERPRET ) 
1 HEX 


2 : LOOPTEST 0 0 !ITIME 7FFF О DO LOOP .T СВ; 

3 : -TEST 0 0 !TIME 7FFF О DO | DUP - DROP LOOP T CR ; 

4 : “TEST 0 O (TIME 7FFF О DO | DUP * DROP LOOP ТСҢ ; 

9 : /TEST 0 0 !TIME 7FFF 1 DO 7FFF | / DROP LOOP Т CR ; 

6 (DIVIDE BY ZERO CAUSES INTERRUPT IN NCC ) 

7 : MOVETEST 0 0 (TIME 7FFF О DO 2 @ 2! LOOP .T CR ; 

8: COMPTEST 0 0 !TIME 7FFF O DO | 4000 < IF ELSE THEN LOOP Т; 
9 : TIMES O O !ITIME' SWAP 0 DO DUP EXECUTE 

10 LOOP DROP ТСЕ ; 

11 DECIMAL ;S 


13 ( EXAMPLE: TYPE " 10 TIMES /TEST " TO EXECUTE /TEST TEN TIMES) 
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EasyLink™ Instant 
Mail" Manager software 
is probably the only 
communications 
package you'll 
ever need. 
Designed 
to blend in 
perfectly 
with 
Western 
Unions 
EasyLink 
service, it ; 
makes the total 
communication 
process easy, instant, and 
automatic too. 

All the right ingredients. 

EasyLink Instant Mail Manager works with 
EasyLink service to provide automatic access and 
transmission of almost any type or length corre- 
spondence over the EasyLink network. So sending 
mail instantly to virtually any other phone-equipped 
PC or word processor is a Snap. 

You can even reach people without equip- 
ment. Thanks to EasyLink’s instant access to Western 
Unions Worldwide communications services. . 

EasyLink Instant Mail Manager also lets you 
access your company's computer or connect in- 
stantly to other business and information services. 

The frosfíng on fhe саке. 

EasyLink Instant Mail Manager is more than 
simple "send and receive" software. With it, you also 
have complete word processing capabilities. So you 
can easily create, edit and change the format of 
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Introducing the soffware 
that makes communications 
a piece of cake. 


ink 


asyl 


instant Mail Manager 


Western Union 


WL ink Available for the IBM PC, and compatible equipment. 


your correspondence, then 
send it without ever 
changing software. 
And, unlike 
most other communi- 
cations software, 
EasyLink Instant 
Mail Manager 
allows you to 
create and 
. manage a 
permanent 
P electugnit address file 
that stores hundreds of names 
and addresses. So you can instantly speed 


correspondence to anyone. Anytime. 


Ifyou need ít getting help is sweet 
and simple. 


EasyLink Instant Mail Manager is set up 
to guide you step by step. From how to format 
messages to how you go about sending them. 

EasyLink Instant Mail Manager software 
and EasyLink service. The perfect mix. 

Available now at your computer software 
dealer or call 1-800- 
336-3797 ext. 
908 for more 
informa- 
tior 


In Virginia, call (703) 448-8877 
Software by Kensington Microware 
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Both polyFORTH and 
PC/FORTH are current 
and complete FORTH 
implementations. 


the right direction for providing the 
FORTH language with the inherent 
speed and power that is normally 
associated with compiled languages. 
Also available for PC/FORTH is the 
Nautilus Cross Compiler, which costs 
$300 and can produce code for Z80s, 
68000s, 151-115. and many other 
chips. 


THE BENCHMARKS 

| have run some benchmark tests that 
can provide a basis for comparison of 
the various FORTH implementations. 
polyFORTH II Level 3, a stable imple- 


mentation of the FORTH Inc. system, 
is one entry in the tests. PC/FORTH, 
on the other hand, has changed a 
number of times. Accordingly, 1 have 
run the benchmarks in various imple- 
mentations of that system: the 
FORTH-83 version, the current PC/ 
FORTH +. and the results when the 
native code compiler is used. 

The benchmarks | chose for execu- 
tion time were adapted from the stan- 
dard ones appearing in recent tests 
and from their variations. There have 
been attempts to rewrite the Sieve of 
Eratosthenes algorithm, which ap- 
peared in the September 1981 BYTE. 
for optimization in FORTH. According- 
ly, | have selected five versions of this 
algorithm, including one optimized by 
Don Colburn for the 68000 (see Don 
Colburn's article in the September 
1983 Dr. Dobb's Journal) and other ver- 
sions, with and without arrays and cer- 
tain optimization approaches. l've 


Best 
Western 


WORLDWIDE 
LODGING 


GOOD rooms... BETTER value... 


BEST WESTERN! 


3.000 delightfully different, independently owned and 
operated hotels, motor inns and resorts in 2.150 cities 
worldwide. Make reservations at any Best Western, 


see your travel agent 
or call toll-free: 


I-800-528-1234 
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Sup eiit 


also used a set of tests that originally 
appeared in FORTH Dimensions (see 
issue 111/1, page 11). Finally, I've used 
a test suggested by Bill Midge for 
measuring compile time by forcing 
the FORTH interpreter to search its 
entire dictionary repeatedly for a 
whole screen of numbers and then 
print the elapsed time. The source 
code for each of these benchmarks is 
included in listing 1. 

In all honesty, І have to caution you 
against assigning too much impor- 
tance to the benchmarks. FORTH by 
its very nature lends itself to customiz- 
ing. The standard way of adding in- 
line assembly-language routines in the 
middle of higher-level code routines 
means that the various implementa- 
tions of FORTH feature different 
choices of even standard FORTH 
words that have been implemented in 
code definitions. 

One thing these benchmarks show 
clearly is how programs that are op- 
timized for one system may run par- 
ticularly slowly on other implementa- 
tions for the same microprocessor. 
FORTH provides many ways for get- 
ting the job done. Finding the fastest 


| way to implement routines in a given 


system is an ongoing process, and 
there doesn't appear to be any end 
to the opportunities for creatively im- 
proving the efficiency of FORTH 
programs. 


SUMMARY 
Although the two implementations of 
FORTH for the IBM PC evaluated here 
are extremely different in their overall 
features, it was not an extraordinarily 
complicated matter to take bench- 
marks, some of them written for other 
processors, and get them running on 
both systems. In spite of their many 
differences. both are current and com- 
plete implementations of FORTH. 
polyFORTH is particularly well 
suited for stand-alone applications, 
especially in scientific and research 
and development categories. The 
multiuser and database-handling 
capabilities make it suitable also for 
dedicated business applications in 
which program size is an important 
(continued) 
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FUN PAD" 


THE FUN PAD COMBINES TWO OF THE 
MOST CALLED FOR ACCESSARIES INTO 
ONE CONVENIENT PACKAGE. IT'S 
VERSATILE AND EASY TO USE AND 
VERTUALLY ELIMINATES FREQUENT 
CABLE SWAPPING. RUNS ALL SOFTWARE 
FOR KOALA TOUCHTABLET. AVAILABLE 
FOR APPLE И, ПЕ AND IBM. FOR JUST 
$89.95, NO WONDER IT IS THE MOST COST 
EFFECTIVE ACCESSARY YOUR COMPUTER 
CAN GET. FOR MORE INFORMATION, 
WRITE OR CALL: 


WELLWAY INTERNATIONAL CORP. 
765 S. STATE COLLEGE BLVD., SUITE E FULLERTON, CA 92631 


TEL: (714) 526-7922 
DEALER'S EAS INVITED 


* APPLE IS A REGISTERED TRADEMARK OF APPLE COMPUTERS, INC. 

* IBM 15 A REGISTERED TRADEMARK OF INTERNA IONAL BUS SINE SS MACHINE 
1 ~ J fF HC У roc mic mcr „ш = ATC А "n 314 » f حر‎ f Wis x ai c ч m~ 

“ KOALAISA REGISTERED TRADEMARK JF KOALA TECH JL OG IE“ INC 


THE BEST & түт RANGE 
PERIPHERALS FOR COMPUTERS 


1. For Commodore: Data Recorders, Disk Drives, CP/M Interfaces, modem ete. 

2. For Atari: Data Recorders. 

3. For Apple: Monitors, Interfaces, Power Sup jlies, atc. 

4. Far IBM: Keyboards, Monitors, Intet faces, r Supplies, ate. 

5. Date Recorders not only aa for Commodore & Atari but also for Sinclair, 
p BBC, мүк, Тр Apple, atc. 
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issue. Finally, the superb graphics sidered a major option for develop- X Features of FORTH make it especial- 
functions open up many other possi- ing virtually any type of microcom- ly suited for an adaptable microcom- 
bilities, including multiuser computer- puter application on the IBM PC and puter system such as the IBM PC, and 
aided design and computer-aided its compatibles. With the trend toward the products reviewed here are two of 
drafting systems. multiple program shells and in- the powerful systems available for it. 

PC/FORTH, with its ability to pro- tegrated software. PC/ FORTH canbe Clearly there are outstanding re 
duce programs that run under either essential for a development environ- sources available for FORTH that can 
MS-DOS or CP/M-86, its advanced tur- ment that produces relocatable code suit a variety of programming require- 
tle graphics, its low price, its support configured to run under a major ments, whether the IBM PC is the 
of many intertace devices and user- Operating system. This interpreter is target system or is to be used as a 
friendly practices, and its speedy also relatively easy to handle for pro- host to develop programs for other 
native code compiler, can be con- grammers new to FORTH. target applications. Ш 
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Hi-Res Composite Amber E var lay EN 
à А Е SORI : an Dimas, 
pe жо e ا‎ s agis iot PEET TEL: (714) 594-6959 | 
i-Hes Green TT PT e SACHE MN ETAT NO Outside Calif. 1-800-MITSUBA (Dealers Only) 
Hi-Res Amber TTL IBM Expansion Cards Japan TLX: 23325 EI-EN ENT 


NJ Warehouse & Service (201) 530-8456 


NOW YOU CAN HAVE YOUR IBM” 


A. Piece of Cake 
Finally! A disk to disk 
transfer from Apple to IBM 
and back again. Impossible! 
Notwith APPLE-TURNOVER™. 
An extraordinary new PC 
Board from the innovators 
in microcomputer products 
at VERTEX SYSTEMS. No 
modems! No serial links! But 
а, truely compatible way to 
quickly copy any file back and forth, 
from IBM to Apple—from Apple to 
ІВМ in just seconds! 


Ап APPLE-TURNOVER™ in your IBM 
PC®, PCXT®; or PC Compatible allows 
direct reading, writing, and formatting 
of APPLEDOS® 3.3 and Apple 

CP/M® disks. 


Choices Abound 
APPLE-TURNOVER™ isn't choosy, 
either! It can copy Datafiles; Textfiles; 
Spreadsheets; Program source codes, 
and more. It supports all Apple ЇЇ 
formats. APPLE-TURNOVER"" makes 
sharing files so easy you'll be amazed 
withthe endless possibilities. 

For Example: Create a Visicalc® 
spreadsheet on your Apple computer 
at Home. At Work insert the Apple J[ 
disk into your PC. Use your APPLE- 
TURNOVER™ to copy the Visicalc file 
to your IBM disk. Now use an 
advanced 16 Bit program like Lotus 

1 2 3® to work on the spreadsheet. 
APPLE-TURNOVER™ will then copy 
the spreadsheet file back to the 
Apple J[ disk. That night at Home use 
it on your Apple computer. It’s that 
Simple! And it works! 


XENO COPY PLUS 8.0 xIMPROVED 


NOW YOU CAN FORMAT, READ, 
AND WRITE OVER 70 DIFFERENT 
DISKS! Think of the advantages of effortlessly 
moving foreign disk files to your PC and back again 
with XENO COPY PLUS 2.0™. Without Modems, 
Serial links or Hardware your PC can сору a 16K 
file in well undar a minute! It supports most soft- 
sector double densityCP/M-80/86 formats. TRSDOS; 
p-Bystem* (read only) NECDOS, TurboDOS and 
other popular international formats. XENO COPY 
PLUS 2.0™ runs under DOS in the IBM PC, РСХТ, 
and most PC Compatibles with 198K B. Algo available 
ів IMPORT™ for the DEC Rainbow. Ask about new 
formata, features andhosts coming soon. $149.80 


TURNOVER, XENO COPY PLUS 2. 0; то, B9 МАТЕ; GOTERM; 
; and APSIFT are registered trade 


"Lotua 1-23 ів a registered tradamark of Lotus Development, 
"p-B8ystern ів a registered trademark of Softech icromystems. 
€ Copyrigbt 1884 VERTEX Systems, Ino. All rights reserved. 
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COPY FILES FROM APPLE 
DISKS TO IBM DISKS 
OR IBM TO APPLE. 
NO MODEMS! NO SERIAL LINKS! 
NO HASSLES! 


Sideorders 
Add 80MATE 2.0™, Now you can run 
most Apple CP/M andother CP/M-80 
programs directly in your IBM 
without an expensive coprocessor 
board or other hardware! 
Add XENO-COPY Plus 2.07“. Now you 
can copy your Apple and IBM files to 
more than 7O different disk formats 
including most CP/M formats and read 
those formats, too! Version 2.0 will 
now initialize blank disks also. 


XENO DISK 


TURN YOUR PC INTO A DISK 
PRODUCTION MACHINE. If you need to 
produce different disk formats but shreek at the 
high cost of other solutions try the XENO DISK™ 
Software Development System. Import and Export 
disk files plus initialize blank disks in foreign 
formats. Fast track-by-track duplication and exten- 
sive table-driven taxt-translation capabilities are 
just two of many features needed by businesses, DP 
space departments, software developers and pub- 
lishers, typesetters, schools and other organiza- 
tions, XENO DISK™ supports more than 80 dif- 
ferent 40 track, 80 track and 8 inch floppy formata. 
$379.50 


SEE YUUR DEALER OR CALL FOR 
INFORMATION 


213/938-0857 


AND KEEP YOUR APPLE JL 


The Minimums 

АП you need to free yourself 
of the Apple/IBM dilemma 

is а PC, PCXT or Compatible 

with 198K of mernory and 
two disk drives. One of those 
/ drives can be a hard disk! 
DOS 2.0 or later is required 
for full wild cards! One thing 
‘though ... APPLE-TURNOVER™ 


will not work properly with TEAC 


disk drives. It will not support copy- 
protected disks. 


In The Box 
Included with your purchase of the 
half-sized APPLE-TURNOVER™ board 
you get an additional cable to connect 
it to your regular disk controller card. 
An APPLE-TOURNOVER™ Software 
program disk (unprotected) which 
contains four main files: APFORMAT™ 
for formatting a blank disk, APREAD™ 
to copy a file from Apple disks to DOS 
disks, APWRITE™ to copy a file from 
DOS disks to pre-formatted Apple 
disks, and APSIFI™ a text file 
modification utility. 


One To Go... Please! 
What are you waiting for! Say goodbye 
to the past. Say hellow to APPLE- 
TURNOVER'", Your high performance 
alternative to complicated serial links 
and modem madness! Set yourself free 
in business and in the home with the 
fastest and simplest way to copy 
Apple/IBM information ever 
developed. 
APPLE-TURNOVER™ is your key to 
unlocking the Tower of Apple Babel! 
$279.80 


SOMATE 


RUN CP/M-80 AND Z-80 PROGRAMS 
ON YOUR IBM PC WITH NO ADDI- 
TIONAL HARDWARE! soMATE™ Software 
CP/M 2.2 emulator with 80-TERM™ video emulator 
allows your IBM FC or PC Compatible to run 
almost any CP/M program. Many MS 008° pro- 
grams are simply translations so why duplicate 
your software library when you can legally trans- 
fer them to your PC. All the familiar CP/M com- 
mands are included. 8OMATE™ uses ordinary DOS 
diaks and devices such as your printer, hard disk, 
ramdisk, etc. Version 2.0 adds 2-80 capability and 
video and keyboard emulation for Apple CP/M. 
$149.50 


rtex 


SYSTEMS inc. 


INNOVATION IN MICROCOMPUTER PRODUCTS 
6022 West Pico Blvd., Los Angeles, CA 90085 
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At Last. 

Freeform da С 
that$ compatible 
vith both sides 
of the brain. 


DayFio offers the best of 
two worlds. 

It does all the tasks you 
normally do with traditional 
databases. Those structured, 
form-oriented, left-brained 


applications. 
More exciting, it also does You could even create and classified your way. 
things you can't do with an electronic encyclopedia So you could track and cross- 
traditional databases. Like ^ with DayFlo.It could cover reference data your way. DayFlo runs on the new 


enter unstructured data such any subject matter. in Market So you see, DayFlos possi- IBM PC AT, the ІВМ PC with 


as spontaneous ideas. Or Research, for instance, it could bilities are limited only by hard disk, Compaq Plus, or 
memos. Or quotes. Or contain all the customer your imagination. compatibles. 
anything else your creative profiles and industry studies Free-form database. ReportFlo. 


right brain can dream up. 


COMPARING DAYFLO TO TRADITIONAL DATABASES 


TRADITIONAL DBMS 


• Fixed record format. All records must 


look alike. 


• Noword processing capabilities. 


• Fixed field length. 


e Adding new fields requires remapping • Instantly add new fields to existing 


or reformatting of database. 


« One value per field. 


• Retrieves data based on pre-planned 


criteria only. 


THE BENEFITS OF DAYFLO 


„ Free-Form record format. No two 


records need look alike. All record 


formats are stored in same database. 


• Integral word processing. Create and 
store letters, memos, notes, ideas, etc. 


e Variable field length. No counting 


character spaces. 


records without reformatting the 
entire database. 


* Multiple values per field. Information 


where you want it. 


o Retrieves information based on content 


or key words. 


you ever wanted. Arranged 


DayFlois so flexible that it 
accepts all data, structured or 
unstructured. And stores it all 
in a single database for quick 
retrieval. 

How is that possible? For 
one thing, DayFlo offers free- 
form record formats so no 
two records have to look 
alike. And it provides variable 
field lengths so you can enter 
as much data as you want in 
any field, and you can enter 
new fields without reformat- 
ting or reprogramming. 

Word-orlented database. 

DayFlo has integral word 
processing. So youre free to 
manipulate data at will. Free 
to enter and edit information 


Ok, youre impressed. But 
with DayFlos incredible free- 
forming capabilities, how in 
the world do you produce 
finished documents? Just 
use our powerful ReportFlo 
package in conjunction 
with DayFlo. ReportFlo will 
not only give you presenta- 
tion-quality reports and 
tables, it'll also perform cal- 
culations. Nice package. 

See for yourself. 

You can see DayFlo in 
action at your nearest DayFlo 
Dealer. Or, if you prefer, we'll 
send you a Demo Disk for 90. 

You'll see, DayFlo is the 
most flexible information tool 
this side of the human brain. 

For details, call 


whenever and wherever you 
please. You can even cut and 1-800-7DAYFLO. In California, 
paste entire fields. All of call 1-800-CDAYFLO. 

which means youre able to 

perform any word processing 

task within a database. 


WHAT YOU CAN DO WITH DAYFLO 


“ Client Record Tracking 
• Sales Lead Tracking 


• Letters, Memos, Reports 
» FormLetters 
e Note Taking 
• Purchase Order Tracking 


AUTOMATIC RECORD CONVERSION AVAILABLE FOR dBASE Il AND pfs 


© 1984 DayFio, Inc. DayFlo™ and ReportFio™ are trademarks of DayFio, Inc. IBM® is a registered trademark of International Business Machines. Compaq Plus™ is a trademark of Compaq Corporation. 
dBASE і“ is a registered trademark of Ashton-Tate. pfs* is a registered trademark of Software Publishing Corporation. 


* Project Management 
“ Field Service Tracking 
» And much more 


e Personnel Records 


FREE-FORM 
DATABASE 


Theríg RAÊ. 


DayFlo, Ч 2500 == Drive, "E 400, irvine, CA 92715 
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SPREAD SHEETS 
Lotus: 1-2-8. аа... - $299 
SYMPHONY .....................-.-......-. 425 
CUS D] ааа: m3 / 2 
Multiplan ................................- - 135 
Open ACCESS ......................... - 369 
TSelwer =... агаа 005 
Supenreale ll... — 95 
lc] A —— 157 
Design Manager ................... —475 
DATA BASE 
QBP ——  —— - 279 
сс Ill .. ie 372 
R:Base 4000 .....................-..... 289 
Knowledgeman 
w/K pen & K graph ......... 295 
Powerbase .........................-... 275 
mo ммм» изн 195 
СВ РІШ». ———— 95 
Ошск Соае 
& БЫН Рак. _..._.................. - 185 
UTILITY 
Peter Norton Utility .............. 55 
PFONGY ...........-..............-- — 87 
Sideways ................................. m. 45 
COMMUNICATION 
Microstuf Crosstalk .............. 115 
i |! uuu 109 
Transporter .............................. 205 
PROFESSIONAL 
Desk Organizer ....................- 1 95 


Harvard Project Manager ... 275 
Compusoft Legal/Software— 
Call for info. 


Real Estate Analyser Il ........ 175 
Visi Schedule .......................... 125 
COMPILERS 
Cobol Compiler ..................... 485 
Fortran Compiler .................... 245 
Lattice 'C' Compiler .............. 325 
Microsoft ‘С’ Compiler .......... 325 
Microsoft Pascal Compiler .. 215 
Macro Assembler ................. 65 
Digital C Basic Compiler ...... 375 
Pascal MT and CPM186 ...... 255 
FINANCIAL 
Home Accountant-Apple ...... 49 
Personal Investor ................. 135 


Accounting Plus 

GL, AP, AR, PR, INV Each 399 
State of the Art 

GL, AP, AR, PR, INV Each 485 
Peachtree GL, AR, AP Each 475 
Think Tank .......................... PE S 
Data Cell I! (Tax Preparer) .. 1125 

WORD PROCESSING 


Bank Street Writer ІВМ .......... 55 
Edix/Wordix Each .................. 129 
Peach Text 5000 ................... — 15 
Pfs: File .................................- — AY 
& cr. ...............--............ - 79 
Multimate ............................... . 2985 
Volkswriter Deluxe ................ 162 
Word Perfect ......................... - 275 


Wordstar Pro w/Correctstar 299 


COMPUTERS 
IBM PC 64K/1DD/Ctrl Са $1545 
IBM PC/XT 128K ................. 3495 
IBM Portable ....................... - 2195 
cc ic... — 1145 


Apple Ile 80 col & Mon. ...—1295 
Macintosh 
w/Imagewriter Printer .... 2595 


DISK DRIVES 


Teac Half Height .................- 165 
Tandon 100-2 .................. - 195 
HARD DISKS 
Tall Grass 12 Mgb .............. 2245 
Pegasus 10 Mgb (Internal) 1195 
lomega 10 Moab ........ n - call 
PRINTERS 
Epssn ЕЖХТОО...........................- 695 
IBM Parellel Printer Cable 29 
LO TDO one - 1145 
NEG ШЕП) ............................. - 1675 
Okidata 92Р .......................... - 409 
Qume 1140 plus .................. 1435 
MONITORS 
Amdek 12" 310А.................... - 169 
Amdek Color II RGB Hi-Res 399 
Princeton RGB Hi-Res. ........ 485 
IBM Monochrome ............... 285 . 
IBM color................................. 565 
MODEMS 
Smart Mod. 300 w/Smartcom 199 
Smart Mod. 1200 .................. 495 
Smart Mod. 1200B ............... 29 
J-Cat ....................................... a 99 
Smart Gat i08> ....................... 169 
Smart Cat 103/212 ............... —425 
HARDWARE & PERIPHERALS 
Megaplus 64K ..................... 
Six Pac Plus 64K ................... 265 
Quadboard Íl ..................... 285 
Orchid Blossom .................... 255 
бик Ram Chips) eee. 45 
Techmar Graphics ................ 585 
Hercules Graphics ................ 395 
Plantronics ............................ - 395 
A A- e ——— — OO 
E LR RR. - call 
Intel 80/87 Chip .................... 175 
elut M ———— سے‎ 94 
a 0 M c H— - 64 
Irma Boeaid............................. - 895 
Compuguard „е - call 
Kraft Joysticks .................... 35 
TO JagstieRs. ............ assess - 35 
Hayes Mach 111 Joysticks ... 39 
PC Mouse w/Software ........ 165 
NETWORK 
Orchid PC Net .............. NEM 345 
PC Net w/Blossonm ................ 525 
COMMUNICATIONS 
AST О o SS - 635 
AST SES] L2 eec - 545 
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Taking on 
the dedicated 


word 
processors 
SSS 


BY RUBIN RABINOVITZ 


Rubin Rabinovitz (Department of 
English, Campus Box 226. 
University of Colorado, Boulder, CO 
80309) is a professor of English. 
He received his Ph.D. at Columbia 
University. He has reviewed books 
for journals and magazines. 
including the New York Times 
Book Review and New York 
magazine, 


SOFTWARE REVIEW 


Samna Word 11] 


Ae years аро, word-processing 
programs were designed to run on 
personal computers with a maxi- 
mum machine memory of 64K bytes. A lot 
could be packed into such programs, but 
they were no match for dedicated word pro- 
cessors. Recently, however, users began 
buying machines with more memory, and 
programs requiring 128K bytes of mem- 
ory—like Microsoft Word and Volkswriter 
Deluxe—have become popular. 

Samna Word III is part of the next wave: 
programs that have doubled the memory 
requirement once again. Samna Word Il, 
released in the fall of 1983, needed 256K 
bytes for the DOS 2.0 version of the pro- 
gram. Samna Word III was introduced last 
April; it also runs on 256K bytes, but it's a 
tight squeeze. and the program will take ad- 
vantage of extra machine memory up to 
320K bytes. Samna Word ЇЇ comes with five 
double-sided. double-density disks. Two 
disks, booted sequentially. hold the oper- 
ating program. The third disk is used to 
customize the program for a specific printer. 
The fourth disk contains the training pro- 
gram, and the fifth, the dictionary. 

Samna Word III is a large program. But is 
larger necessarily better? People who have 
worked with dedicated word processors will 
find that many of Samna's features are com- 
parable or superior to dedicated pro- 
cessors. But the program does have limita- 
tions, as we shall see. 


CURSOR CONTROL 

Many features of Samna Word III resemble 
those of dedicated word processors; this is 
especially evident in its keyboard assign- 
ments. People familiar with Wang and other 
popular word processors will recognize the 
cross-shaped configuration of the main 
cursor-control keys. At the center of the 
cross is a Go To key, surrounded by the 
cursor-direction keys. This configuration 
places the cursor keys in logical positions. 
and it is easily adapted to the IBM Personal 
Computer (PC) keyboard, which has arrows 


on the cursor-direction keys. Manufacturers 
like Wang and Digital Equipment Corpora- 
tion (DEC) limit the cursor pad to the five 
keys just described. But on some dedicated 
Word processors (the Phillips Micom, for ex- 
ample), cursor quantity keys (such as Word, 
Sentence, Paragraph) are added to the five 
central keys. The Samna configuration is 
something like Micom's, although Samna 
has added one more cursor quantity key. 
the File key (see figure 1). 

Mylar labels redefining the keys are in- 
cluded with the program. The new key 
names fit on the keys in such a way that the 
original key names aren't obscured. This is 
useful when you want to use the computer 
for other programs. Samna provides a chart 
of the keyboard for people who dislike 
labels; its possible to learn the program 
using only the chart. 

Samna's key assignments make for very 
efficient cursor control. With one keystroke 
the cursor can be advanced by a word, 
sentence, line, paragraph. or page. By itself 
the Page key scrolls through the pages of 
a file: in combination with the Go To key, 
Page takes you directly to a specified page 
without scrolling. The File key similarly 
moves the cursor to the end of afile without 
scrolling through intermediary pages. Using 
the Shift key in combination with the cursor- 
contro] keys reverses these movements: 
Shift plus Word moves the cursor to the pre- 
vious word, Shift plus File moves the cur- 
sor to the beginning of a file, and so forth. 


FUNCTION KEYS 
Many word-processing programs assign an 
equal number of tasks to each of the IBM 
PC's function keys (Е1 through F10). Samna's 
approach is different (see photo 1). While 
eight of the function keys have only one 
function, two of them have many functions. 
The Scroll Lock key is also assigned 
numerous functions. 
| first found this arrangement strange. But, 
as | eventually understood, there are some 
(continued) 
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REVIEW: SAMNA III 


Sentence 
PgUp 


Paragraph 
End 


Figure 1: The IBM Personal Computer's cursor-control keys, as defined by 
Samna Word 11. Mylar labels with батпа definitions (shown in color) fit on 
the keys without hiding the original definitions. 


Photo !: The IBM PC function keys as redefined by батпа Word Ill. 
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good reasons for it. The keys with 
only one function don't have to be 
memorized since their labels make it 
clear what tasks they perform. The 
keys with multiple functions are used 
to initiate commands that—because 
they are both mnemonic and redun- 
dant—are easy to remember. For ex- 
ample, F9, defined by Samna as the 
Do key, appears at the beginning of 
a number of repetitive command se- 
quences. Similarly, F5. defined as 
Select, initiates a number of functions. 
If you forget a command sequence, 
pressing the appropriate function key 
and then Help (the Escape key) 
displays a list of the functions initiated 
by that key. In addition, Samna pro- 
vides labels listing the commands that 
use the multiple- function keys: these 
labels can be attached to the margins 
of the keyboard. This makes it easier 
to learn the keyboard than when 
every function key has a few diverse 
functions. 

Just as the Shift key is used to 
reverse the motion of the cursor, in 
combination with the function keys it 
becomes an Undo key. For example, 
to remove boldface text, you press 
Shift and Bold: to restore a deleted 
item, you press Shift and Delete. Here 
again the combination of redundant 
command sequences and labeled 
keys facilitates learning the program. 

Many of the other command se- 
quences are equally logical: Delete 
plus any of the cursor quantity keys 
(Word, Sentence, Line, etc.) removes 
the amount of text specified. The 
commands for copying and moving 
use the cursor quantity keys to define 
the amount of text to be adjusted. 
This consistency makes it easy to use 
the program: even when | forgot com- 
mands | usually was able to guess. 

Other nice touches include two that 
compensate for weaknesses of the 
IBM PC keyboard. When you are typ- 
ing uppercase letters on the IBM, the 
proximity of Alt and Ctrl to the Shift 
key often leads to errors. In some pro- 
grams (WordStar, for example) these 
errors can take some time to correct. 
In Samna Word Ill, striking Alt or Ctrl 
in combination with an alphabetic key 
never leads to disasters. Samna also 


REVIEW: SAMNA III 


makes up for the IBM PC's lack of LED 
(light-emitting diode) indicators on the 
locking keys by displaying the mes- 
sages NUM and CAPS in the status 
line when those two keys are toggled. 


LEARNING TO UsE SAMNA 
WORD III 


Samna Word lil is a big program and 
can't be learned as quickly as word 
processors with fewer functions. But 
the program is not inherently difficult: 
a given series of operations in Samna 
Word Ш is no harder to learn than an 
equal portion of Easywriter II. 

First-time users should have no 
special problems learning Samna 
Word Ili. People who know another 
word-processing program may initially 
be impatient with the program 
because many command sequences 
have to be relearned; but once the 
logical structure of the program 
emerges, things go more quickly. Peo- 
ple familiar with dedicated word pro- 
cessors will make the transition to 
Samna Word 111 quickly. 

Samna Word Ш has good help 
screens, and the help levels are ad- 
justable. If you make a mistake, a help 
screen with a remedy is automatical- 
ly displayed. The manual is clear and 
comprehensive. But | dont like the 
training disk very much—the exercises 
are at times confusing. 

Most operations can be completed 
by initiating an operation and then 
pressing Help. This displays the re- 
maining commands in the sequence. 
A reference card that comes with the 
program lists the opening commands 
of every operation. You can learn 
almost any function by using the ref- 
erence card in conjunction with the 
help screens. 


MAJOR WORD-PROCESSING 
FUNCTIONS 
Samna Word Ш uses very few visible 
control characters (though these can 
be displayed when you need them). 
What you see on the screen is close 
to what the printed page will look like. 
Samna Word III contains all the word- 
processing functions | expect in a 
good program, including automatic 
(continued) 


AT A GLANCE 


Name 
Samna Word ||! 


Туре 


Word-processing package 


Manufacturer 

Samna Corporation 

Suite C-700 

2700 Northeast Expressway 
Atlanta, GA 30345 

(404) 321-5006 

(800) 241-2065 


Computer System 

IBM PC, PC XT, and 
compatibles with at least 
256K memory; also DEC 
Rainbow and Texas ` 
Instruments Professional 


LOAD (SEC) 
50 


Format 

Five 514-inch double-sided 
floppy disks (two for operating 
system, one each for 
dictionary, printer, and training 
program) 


Software Required 
PC-DOS, MS-DOS, or similar 


Documentation 

400-page indexed manual, 
training disk, command and 
keyboard chart, key labels 


Price 
$550 


Audience 


People who do a good deal 
of writing 


SAVE (SEC) 
50 


[EX] sauna woro nu  [([ ]womosr зз — [227] VOLKSWRITER DELUXE 


А comparison of Samna Word ill with Word- 
Star 33 and Vokswriter Deluxe. The graphs 
show the results of performing various stan- 
dard word-processing functions using a 
4000-word text file. The Load graph shows 
the time required to load the file from disk 
to memory. The Save graph shows the time 


required to save the file on disk. The Scroll 
graph illustrates the time required to scroll 
manually from the files first line to its last line. 
The Search graph shows the timing results 
for a search starting at the beginning of the 
file and looking for its last word. 
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REVIEW: SAMNA Ill 


word wrap, global search and replace. 
and right-margin justification. But 
even the common word-processing 
functions go beyond the usual: many 
have convenience features that 


| E- 
alues and assign up 


supessesipts, a$ iB .....ь+»ьа««+а» е» «4001001051 
subscripts, as in chemical equations. . „020 
widerlined superseripts.....ssceceeses footnotes] 
underlined $ЕМБОРЇРЇ$..................Ёф 


Wile underlines, superscripts and subscripts vill not 
colens tine goa to АА А then 


SCENES, esieg differat 
bim o Ре 


ler monito? 


enable various modes of operation. 
Underlining. for example, can be done 
in numerous ways: during or after typ- 
ing text: with solid, broken. or double 
underlining; or with the shifted 


CQ 1 la 1 Py 1 Tile samples} 


fama Word IIT allows : 
te eight different colors te а 


"IT TI te & Oe P is 


on the csl 
fore printing Ў 


Photo 2: With a color graphics adapter and a color monitor, Samna Word 111 can 
mark underlined, superscript, and subscript text in different colors. 


"W^ Р, with | 


(windows mag hove different margins, which may | 
Dee visible ur iminikis... 


Photo 3: Samna Word III's split-screen capability. 
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hyphen key, as on a typewriter. Similar 
options are available for printing in 
boldface. converting text to capital let- 
ters, and centering text. On a color- 
equipped system, you can specify dif- 
ferent colors for different types of text 
(see photo 2). 


ADVANCED FEATURES 

What makes Samna Word 11 superior 
to many competitive programs is its 
unusual number of advanced fea- 
tures. Some of these, like mail-merge 
or dictionary programs, are often sold 
as extras; but theyre part of Samna 
Word Ш. The following are some im- 
portant advanced features. 

Windows. Samna's windows divide 
the screen horizontally (see photo 3). 
With two keystrokes you can move 
from one window to the other. it's 
easy to display a new file or another 
portion of the same file in the window. 
and to copy or move text from one 
window into the other. 

Automatic Update: This is one of 
Samna's best features. As you revise 
or enter text, the new material is auto- 
matically recorded on the data disk. 
It takes little time to save a document. 
since most of it is written on the disk 
as you type. More important, it's 
almost impossible to lose material in- 
advertently. Even with a power failure 
you never lose more than about three 
lines. and since they're the last ones 
you typed, you can usually recon- 
struct them. 

Automatic Merge: Samna's automatic 
merge works well but is difficult to 
learn: the instructions are confusing. 
As with other merge programs, you 
create a standard (or boilerplate’) let- 
ter and a mailing list. Then the two are 
merged: a copy of the standard let- 
ter. addressed to each person on the 
mailing list. is generated automati- 
cally. 

Foreign-Language Keyboards: Many pro- 
grams can generate foreign charac- 
ters, usually by using special key se- 
quences. In Volkswriter, for example. 
you press Alt and an alphabetic key. 
In Samna Word 111, you can reprogram 
the keyboard so that it emulates a 
foreign keyboard. When you press the 
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Bier nearest you, 


key for a particular character in the 
new configuration, the corresponding 
character appears on the screen and 
the same character is printed, so long 
as you use the proper print wheel. 


REVIEW: SAMNA II 


Samna Word III includes the following 
keyboard configurations: English 
(American and British versions). 
French, Canadian, Spanish, Math/ 
Greek, German, Italian, Swiss/French, 


READY Col 3 83. е Бы 


By holding dove the CONTROL koy and using the cursor arrou hoys, you can ese 
Sanna Word 111 to drew lice graphics. 


Photo 4: A bar chart drawn with Samna Word 111, using the Control and 


cursor-arrow keys. 


Photo 5: Samna's Zoom function lets you see the layout of the material on the screen 


as it will appear on the printed page. 
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and one with alternate symbols. in- 
cluding many of the IBM Personal 
Computers special characters that 
don't appear in the other configura- 
tions. 

Dictionary: Samna uses the Merriam- 
Webster Dictionary for its spelling 
checker. When the dictionary does 
not recognize a word, it flashes alter- 
natives in the status line. You can then 
substitute one of the suggested alter- 
natives, revise the misspelled word 
without retyping it. or add the word 
to the dictionary. The spelling checker 
is slower than some rival programs, 
such as Spellix. The dictionary disk 
provides automatic hyphenation at 
syllable breaks. The disk isn't copy- 
protected, so you can customize your 
own dictionary by adding new words 
to it. 

Math Mode: їп math mode you can 
perform five operations: addition, 
subtraction, multiplication, division, 
and calculation of percentages. Two 
memory registers and a total register 
retain the results of the calculations; 
you can then transfer these from the 
registers into the text without re- 
typing. You can add a row of numbers 
across a line and columns of numbers. 
But it isnt possible in this mode to 
Work on the text of a document; to 
do that, you have to exit to normal 
operating mode. 

Recording of Keystrokes: This is a macro- 
type operation: a series of keystrokes 
is recorded and played back later. 
Both alphanumeric and command 
keystrokes can be recorded. To play 
them back, you press the Control key 
and a number key. It's a feature that's 
invaluable for repetitious jobs, such as 
writing letters that have the same 
heading and signature. You could 
record the keystrokes for the close of 
one letter, the commands for a page 
break, and the heading of the next let- 
ter. Samna lets you record 10 different 
operations using up to 500 key- 
strokes—an average of 50 keystrokes 
per operation. 

Glossary: Glossaries are lists of 
phrases or sentences that are often 
repeated; with a few keystrokes you 
can insert these passages into the 
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CASHCOM 


Stand Alone or Multi-User 


POINT OF SALE SYSTEMS 


AS A COMPUTER 

ө The stand alone system can be upgraded into a multi- 
user system to meet growing business needs. 

ө Uses CP/M or MS-DOS (multi-user system only) to 
run thousands of dedicated software packages available 
to users. 

ө Displays transactions on a 9” CRT utilizing large 
characters for easy customer viewing. 

e Utilizes two way data communications allowing quick 
and accurate price changes, order processing and file 
updates. 

@ Can be programmed using familiar languages for 
easy customization of vertical markets. 

ө Utilizes a database management system to produce 
meaningful reports on demand. 

ө Can be configured with floppies or Winchester drives 
(storage capacity-640KB to 80MB). 


ИШИ М 
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IBM PC/XT 


CAN FUNCTION AS 
THE SYSTEM'S MASTER 


AS A CASH REGISTER 


e its flexibility in function use exceeds industry 
standards for E.C.R.'s. 


@ Uses a programmable, buffered keyboard. 


IT IS CAPABLE OF: 

ө error correct, void, return, refund, entire ticket 
voiding, manual discount by $ or 96, mark down, 
mark up, coupons, food stamps. 

ө payment by cash, cheques or credit cards. 

e charge and payment posting to in-house accounts. 

e H.A.L.O./L.A.L.O. protect on open departments and 
discounts. 

e black list and credit authorization. 


e electronic funds transfer. 


Advanced 

Business 

Computer 

Systems International, Inc. 


In Canada: 

4088 Sandwich Street, Windsor, Ontario N9C 1C4 
In U.S.A.: 

P.O. Box 32524, Detroit, Michigan 48232 
Circle 9 on inquiry card. 


(619) 255-9199 


(313) 961-3406 


Visit us at 6D COfffllDEH! Booth #R 8126 and at the Canadian Computer Show Booth #258 & 259. 


REVIEW: SAMNA Ill 


Table 1: Benchmark tests using Samna Word 111 on the IBM PC with 256K 
bytes and a monochrome-monitor adapter and a document of 40 paragraphs of 
100 words (a total of 4000 words). Results are the average of three trials. Note 
that Samna Word 111 formats slowly (tests 6,7, and 8); however, because the 
program automatically saves material as it is written to the screen, Document 
Save time is good. 


Test Minutes:Seconds 
Document Load: time to retrieve standard document from 

disk and display it on the screen 0:04.82 
Document Save: time to save the standard document on 

the data disk 0:01.42 
Search: time to find the last word (the 4000th) of the 

standard document 1:40.26 
Scroll: time to scroll from the beginning to the end of the 

standard document 1:00.40 
End of File: time to go to the end of the file by pushing the 

File key 0:12.09 
Delete: time to delete the first five words of a 100-word 

paragraph and reformat 0:04.25 
Insert: time to restore the five deleted words and reformat 0:05.26 


Format Changes: time to reformat the standard document 
from single to double space; margins from 10-75 to 
15-70; top and bottom margins from 1 inch to 1.5 


inches; pitch from 10 to 12 6:53.60 
Print File: time from last command to print a file to start of 

printing 0:28.24 
Print Page: time from last command to print a page to start 

of printing 0:04.43 


Table 2: Comparative speeds of some Samna Word 111 functions on the IBM 

PC and compatible computers. Times, in seconds and hundredths of seconds, are 
the averaged results of three tests: the time it took to scroll to the end of a 
1000-word document, to use the Go To function to find the last word in a 
document, and to find the same word using the Search function. "Repaints" 

means the screen flickers (is being erased and reconfigured during scrolling), an 
undesirable characteristic. 


Computer Scrolling Со То Word Search  Repaints 
IBM PC with monochrome card 12.40 22.86 23.06 no 
IBM PC with color card 33.84 42.79 40.71 yes 
Eagle PC Plus 33.40 54.05 50.65 yes 
Seequa Chameleon 33.02 43.35 41.51 yes 
Zenith Z-150 35.85 45.87 42.53 yes 
Sperry PC in normal mode 13.87 23.18 23.18 no 
sperry PC in Turbo mode 9.57 17.36 17.21 no 


(microprocessor clock speed 
about 40 percent faster than 
in normal mode) 
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You can use Samna to 
draw charts and simple 
house plans. No 
graphics card or dot- 
matrix printer is 
necessary. 


text. You can use combinations of 
boilerplate text or insert long book 
titles in the text with relatively little 
typing. Unlike some other programs. 
Samna makes it possible to create 
and use more than one glossary at a 
time. 

Index Compiling: With this feature you 
can create an index from any docu- 
ment written with батпа Word III. 
First, you prepare a list of entries you 
want included in the index. The pro- 
gram then searches through the text 
looking for these entries, arranges 
them alphabetically, and lists page 
references for them. The index com- 
piler works well, but it's very slow. 

Table of Contents: By introducing 
special marks for chapter headings 
and subheadings, you can have 
Samna create a table of contents. 
Subheadings, when properly marked, 
are indented to the right of chapter 
headings. 

Outline Generation: lf you're creating 
an outline, you can use special marks 
for each entry; these marks are used 
to indent the entry (up to six levels 
of indentation are possible) and to 
number it. The program automatically 
renumbers the entries if you make ad- 
ditions or deletions. 

Line Graphics: Samna Word III can 
draw horizontal and vertical lines, 
useful for organizational charts, bar 
charts, and even simple house plans 
(see photo 4). You don’t need a graph- 
ics card or a dot-matrix printer to take 
advantage of this feature: all you need 
is a daisy wheel that can print vertical 
and horizontal lines. 

Samna's other features include a 
Zoom function (see photo 5) that lets 
you view a reduced image of an en- 
: (continued) 


Now one IBM РС can direct high 

speed acquisition of analog signals, and 
simultaneously read and control instru- 
ments on the IEEE-488 bus. Connect 
your analog signals to the Keithley DAS 
Series 500 Measurement and Control 
System; connect IEEE-488 instruments 
to our new Plus500 Instrument Control 
System. The same software environ- 
ment controls both interfaces at the 
same time. 


Soft500 and new Plus500 
software make measurement and 
control accessible. 
Soft500 and Plus500 software are 
enhancements of BASIC, the language 
of personal computing. As easy to use as 
BASIC itself, Soft500 and Plus500 add 


Circle 312 on inquiry card. 


powerful data acquisition and control 
capabilities to a higher level language. 


You can trust the data. 
Soft500's foreground/background 
scheduling carefully times multiple 
tasks toensurethat successive readings 
from the same channel maintain pre- 
cisely the same sampling interval. And 
there's still time for simultaneous data 
analysis. 


The Series 500 is fully modular. 
Seventeen modules form an extensive 
and growing family that supports ana- 
log input, analog output, digital I/O, 
current loop output, pulse counting, 
and AC/DC relay control. And now the 
Plus500 Instrument Control System 
allows simultaneous access to the IEEE- 
488 bus as well. 


DATA ACQUISITION SOFTWARE 
THAT SPANS TWO WORLDS 


Quality manufacturing, 
guality service. 
The Series 500 is built like an instru- 
ment. It has the highest accuracy, the 
lowest noise, and the best thermal sta- 
bility of any personal computer based 
data acquisition workstation. That’s why 
it comes with a one-year warranty and a 
free product support hotline. 


For more information 
Call us toll free at 1-800-552-1115. In 
Massachusetts, call 617-423-7780. We'd 
like to tell you more about the Series 
500 measurement and control family. 
349 Congress Street 
Boston, Massachusetts 02210 
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Samna Word III's 
main problem is 
a lack of speed. 


tire page on the screen (this requires 
a color graphics сага); wild-card char- 
acters that can be used for file func- 
tions; a typewriter mode that permits 
you to type directly on the printer: 
automatic backup; support for 26 
printers; the ability to create very 
wide pages and then to fold them on 
screen sO you can compare various 
columns on a spreadsheet: and "con- 
trol tabs" that let you mark and return 
to a specified place in a file. 


WEAKNESSES 
Samna Word 1115 main problem is lack 
of speed. Reformatting a 4000-word 


REVIEW: SAMNA III 


file takes almost 7 minutes (see table 
1). Deleting and inserting material can 
be time-consuming with long para- 
graphs: you have to wait for the auto- 
matic reformatting to end before you 
can resume editing. 

Like most word processors for the 
IBM PC. Samna Word III is even slower 
when you run it on a system with a 
color graphics adapter. As shown in 
table 2, the program runs between 
two and three times slower on an IBM 
PC with a color graphics adapter (or 
similarly equipped PC-compatibles) 
than on an IBM PC with monochrome 
adapter. In addition, the displays of 
the color systems are continually re- 
painted during scrolling: the repaint- 
ing produces an annoying flicker that 
makes the moving text almost illegi- 
ble. A friend with a Zenith Z-150 had 
this problem until he added an IBM 
monochrome adapter and suitable 


monitor; the speed doubled and the 
repainting disappeared. The flicker 
problem is caused by the way IBM 
designed its color graphics adapter 
board. The monochrome monitor/ 
adapter does not flicker during scroll- 
ing. Unfortunately, if you have to buy 
a monochrome adapter and monitor 
to fix the speed problem, it will cost 
you at least $500. 

These tests were conducted on sys- 
tems with two floppy-disk drives; 
many results would be faster with a 
hard disk. Samna recently announced 
it was removing the copy protection 
from all of its word-processing prod- 
ucts, which will enable the programs 
to berun from a RAM (random-access 
read/write memory) disk or a hard 
disk and should speed things up quite 
a bit. According to Charlotte Hixson, 
батпа customer-support manager, 
the speed problem is a result of the 


program being written in C rather 
than in assembly language (this was 
done to make the program easier to 
debug). "As soon as the software is 
stabilized; says Ms. Hixson, "the 
screen and line-handler blocks will be 
written in assembly language and will 
be much faster." 

Samna Word III is sensitive to fluc- 
tuations in power-line current, even 
with a surge protector; the resulting 
crash usually freezes the screen. But 
this happens infrequently and sounds 
worse than it really is: since Samna 
automatically records text as it is writ- 
ten, you seldom lose more than a few 
lines, and these can be copied from 
the frozen screen. 

After a lot of editing. the page 
counter sometimes loses track of the 
proper page number. The spelling 
checker doesnt recognize words 
linked by dashes. The automatic- 


REVIEW: SAMNA Ш 


hyphenation features sometimes miss 
one or two words that should be 
hyphenated. File size is not listed in 
the directory, nor is there any indica- 
tion of how close you are to filling a 
disk. However, I've never lost text 
because of a full disk: you're given a 
chance to use a new disk or delete 
material from the one that's full. 


UsER SUPPORT 
Samna Corporation seems to have a 
positive attitude toward its customers. 
The people who answer the toll-free 
information hotline are friendly and 
helpful; they've provided assistance at 
no charge after the 30-day support 
period had expired. Customers who 
install their programs incorrectly are 
given new copies. 

When version 1.1 of батпа Word II 
was released. free updates were pro- 
vided to purchasers of the original 


Let the gibberish stop here. 

The TDK No-Risk Disk.” 

Because no matter how many times you play it, the TDK No-Risk 
Disk won't scramble your thoughts or play games with your words. 


Not once. Not ever. 


Samna seems to have a 
positive attitude toward 
customers. Users who 
install programs 
incorrectly are given 
new copies. 


program. with no requirement that 
the old program be shipped back to 
the company. Owners of Samna Word 
II can buy батпа Word III updates for 
the difference in price between the 
programs. Samna said it is planning 
to release а new program. Samna+, 
that will include spreadsheet func- 
tions. Owners of Samna Word Il and 
Samna Word lil will be able to update 

(continued) 


Our lifetime replacement warranty guarantees that. 


And our almost 50 years of experience gg 
in developing superior magnetic recording 8 eTDK. 


products support that. 


That incidentally 15 more than you can 


say for any other disk. 


Bringing us to our point. 
Don't play games with an ordinary disk. 
When you can play for keeps with an 


extraordinary disk. | 


Circle 394 on inquiry card. 
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TOK offersa complete line of the most popular disk: in 5%- and 8-inch formats. 


TDK. THE NO-RISK DISK. 
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Circle 30 for Dealer inquiries. 
Circle 31 for End-User inquiries. 


Put labels 
on your list. 


Next time you shop for computer supplies, pick up a pack of 
Avery's new self-adhesive labels. By putting all your address 
lists on labels, you get more done in less time. Name badge 
labels, shipping labels, piggybacks and new clear labels are 


also available. 

The labels are designed especially for micro computers. 
And they're packaged to fit neatly behind your printer. Look 
for them wherever you buy computer supplies. 


A Avery Label 


An Avery International Company 


Business Systems Division 


Free Catalog! 


Your 80-page guide to computer supplies and 
accessories-including complete 
new product descriptions. 


W Packed with over 1600 products for microcomputers, minicomputers, 
and word processors — many available nowhere else. 


W Big special section devoted to new supplies and accessories. 


ШП Comprehensive product descriptions — including more than 475 
full-color photos — clearly explain features and benefits, 


ll Easy-to-use cross reference guides to magnetic media, ribbons, 


Bi Helpful suggestions and tips, ranging from flexible disk 
careto proper ribbon selection to useful application ideas. 


Phone toll-free 1-800-547-5444 
п California, call 1-800-547-5447 


meee ee ee ш 
immar Phone toll-free 1-800-547-5444" or send coupon today 


F 


Inmac Catalog Dept. | —————————— 
2465 Augustine Drive COMPANY 
Sanla Clara, CA 95051 
| " ADDRESS 
Please rush my free copy of CITY н 
Ihe Inmac Catalog. | under- 
Sland there is no obligation SIATE Е = 
whatsoever. “п California, call 1-800-547-5447 
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and more~along with the industry's most complete cable guide, 
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Samna Word 111 costs 
more than some 
programs, but if it can 
outperform a dedicated 
word processor, then 
the price is justified. 


their programs for the price dif- 
ference. 


CONCLUSION 

Samna Word Ш is one of the most 
powerful word-processing programs 
available for IBM PCs. In recent adver- 
tisements, Samna Corporation has 
claimed that a number of dedicated- 
word-processor operators who tested 
the program agreed that Samna Word 
HI was superior to the systems they 
were using. Samna Word III costs 
$550, which is more than some other 
programs, but if it can outperform a 
dedicated word processor, the price 
is justified—what you pay for the soft- 
ware you'll save on hardware. 

Who should buy Samna Word III? 
Anyone who spends a good deal of 
time writing. Samna's main strength is 
its assortment of automated opera- 
tions and convenience features; many 
arent available in other programs or 
on dedicated word processors. But 
this isn't a program for casual users: 
it doesnt make sense to pay for ad- 
vanced functions if you'll never use 
them. 

Samna Word Ill is the best of several 
word-processing programs I've tested, 
including WordStar, Easywriter Il, 
Volkswriter, Volkswriter Deluxe, and 
MultiMate. | use Samna at home on 
my PC and a Micom word processor 
at work. I like the speed of the Micom, 
and this makes me fidgety when 
Samna takes too long to complete an 
operation, but Samna Word III's many 
special features more than compen- 
satefor this problem. Like the people 
in the advertisement, I've been won 
over. [d rather work with Samna Word 
Ш than with a dedicated word 
processor. a 
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Resolution That Blows You Aw 


Being #1 has its advantages! those of our COMETS for a bn ume 
Our Model 440 (720 by 400) Ultra High-Res We wont Stop producing the finest! 
monitor is the Worlds standard for You cant! 


excellence. Its capabilities will out-rank Not when you're Number Onel 


MODEL 440 MODEL 425 MODEL 420L MODEL 411 MODEL 122 


12 inch Uttra High-Res RGB 12 irrch Super High-Res RGB 12 inch Super High-Res RGB 12 inch High-Res RGB Color 12 inch Super High-Res 
Color Monitor Color Monitor Color Monitor Monitor Amber Display 
Designed as up-grading Fulty compatible with IBM Long Persistance Phosphor Fully compatible with IBM Fuly compatible with IBM 
display for IBM PC PC and its family Tube PC and its family Green Display 
720 x 400 line resolution at 640 x 262 line resolution Fully compatible with IBM SIO x 262 line resolution Operated by H. scan. Rate 
norrinterlaced mode Switchable to green and most other personal Switchable to green 18,432 Khz 
4000 character display character display computers. character display Optional Tilt/Swivel Base 
capability Вий in audio 640 x 262 line resolution at Built in audio available (Model 110-12] 
Switchable to green norrinterlaced mode Green phosphor available 
character display 640:x 525 line resolution at (Model 121) 

interlaced mode 


Unlimited colors available 
through analog video circuit 


See You At 
TAXAN 18005 Courtney Ct. City of Industry СА 91748 COMDEX 
a (818) 810-1291 Booth #116 and 120 


© Taxan Corparation 
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and data simultaneously 


leaves alot to be desired. 


Introducing the Tel-A-Modem. 


Now you and your personal computer can talk on the same phone at the same time. 


Let's say, for example, certain data you 
were transmitting via your personal computer to 
a remote computer user needed some verbal ex- 
planation to go along with it. With the ordinary 
modem it couldn't be done. Not simultaneously. 

You'd have to first call the user to in- 
form them that data was coming. Hang up. Re- 
dial in order to connect modems. Transmit the 
data. Hang up. And then call back with your ex- 
planation. If you had additional input to transmit 
and discuss, you'd have to begin the whole pro- 
cess again. Talk about frustration. 

Code-A-Phone’s solution to this prob- 
lem is the Te-A-Modem. An innovative two- 
line desk telephone integrated with an 
intelligent modem capable of transmitting 
voice and data simultaneously. 

Of course, the genius of Te -A- |. ıı 
Modem doesn’t end with its unique Zs 
communication capabilities and ¢ ^ 
state-of-the-art convenience. 2 

Specially designed for use Mf 
with RS-232C compatible computers 
and terminals, it offers a full spectrum of 
both telephone and modem cost effective 
features, including: single button selector 
for voice or data on either line; full- 
duplex mode; automatic answer/origi- 


See us at 


COMDER"/Fall '84 


November 14-18, 1984 
MGM GRAND HOTEL, Las Vegas, Nevada 
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nate modes; 300 and 1200 baud data transmis- 
sion rates; automatic selection of baud rates; 
switch dialing for tone-dial or pulse-dial systems; 
memory autodial; and modem status LEDs. 

So much for words. 

For more information and the name of 
your nearest Tel-A-Modem dealer, call 1-800-547- 
4683. That is, just as soon as your computer gets 


off the phone. 


In Oregon, Alaska and Hawaii, call 1-503-655-8940. 
(R) 


A SUBSIDIARY OF CONRAC CORPORATION 


Data Tech cares. . . immummm po нин 


-——- 


We're so sure of the pre- 
mium quality of Data Tech 
Diskettes, that we give you 
a lifetime warranty! That’s 
confidence! Data Tech cares 
so much, we insist on these 
extra quality features that 
meet or exceed industry 
specifications as outlined 
by ANSI. 


а {г 
nisgigiim d 


‘diskette alignment with i ^. E 


(пеела ensuring a strong, consistent w WU LL Unique ease 
signal. -— . back case functions 
amas Jackets feature radius edges as a. library box for 
to insert easily in the disk drive, mini- convenient; permanent storage and 
myaing нр and head damage. easy diskette access: Index label is 
aa Pillowed jacket liners cushion packed inside each. box for content 
the diskette for constant cleaning identification. | 


action and quiet operation. 


Call 1-800-323-9868 for compatibility information and the name of your nearest dealer. 


DATATECH 


State-of-the-Art Magnetic Media 


А low-cost 
dot-matrix 
printer that's 
Epson- 
compatible 


BY MARK J. WELCH 


Mark |. Welch is a BYTE staff 
writer. He can be contacted at POB 
372. Hancock, NH 03449. 
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HARDWARE REVIEW 


The Mannesmann Tally 
Spirit 80 Printer 


annesmann Tally's Spirit 80 
printer doesnt represent any 
breakthrough in technology, 


performance, or price, but it follows the 
gradual improvement of price and perfor- 
mance that's been occurring over the past 
few years. 

To some extent. the Spirit 80 is a "clone" 
of the Epson MX-80 or RX-80 in that it uses 
Epson-type control codes. The Spirit 80 
takes up more desk space, but it is more 
attractive, quieter, slightly faster, and it has 
a slightly better print quality than the Epson 
MX-80. A parallel interface is standard: a 
serial interface is optional. 

The Spirit 80's best selling point, however, 


. is its price: though it has a list price of $399, 


it is advertised by discounters for less than 
$300. The Epson RX-80 FT—Epson's 
replacement for the MX-80—is discounted 
to about $400 (from a list price of $499), 


making the Mannesmann Tally a better 


bargain for similar performance. 


SPEED 

The Spirit 80 compares favorably with the 
Epson RX-80 in printer benchmarks (see 
"The Art of Benchmarking Printers" by 
Sergio Mello-Grand, in the February BYTE, 
page 193). The RX-80 is slightly faster in 
some tests but slower in others. It should 
be noted, however, that the RX-80 is adver- 
tised as a 100-character-per-second (cps) 
printer. while the Spirit 80 is advertised at 
80 cps. (Interestingly, the Star Micronics 
Gemini-1OX printer, advertised at 80 cps, 
beats them both in all but one test. 


PRINT MODES AND SPEED 
The Spirit 80 prints 10 characters per inch 
(cpi) normally, 5 cpi in double-width mode, 
and 18 cpi in compressed mode, and it sup- 
ports emphasized (bold) underlined, 
italicized, superscript, and subscript 
printing. 

The printers manual doesn't mention 
some commands supported by the Epson, 
but the Spirit 80 seems very compatible 


with the MX-80. Despite some differences, 
the printer seems to respond to most 
Epson commands; WordStar text. for exam- 
ple. was printed accurately. and, though the 
graphics format is slightly different, Lotus 
1-2-3 graphs were also printed using Epson 
control codes. 

The Spirit 80 uses squared print hammers, 
unlike the Epson or the Gemini. which use 
more rounded "dots" As a result, spaces 
between the printed pixels are less visible 
and characters are clearer on the Spirit. Like 
the Epson MX-80, the Spirit 80 prints each 
character as a 7 by 9 matrix: uppercase 
characters use the top 7 by 7, while lower- 
case descenders drop into the bottom two 
pixels. The Spirit 80 characters come closer 
to those of a typewriter, though not close 
enough to fool anyone. 

Graphics are available with a resolution 
of 50, 67, 100. or 133 dots per inch. How- 
ever, an image printed using Epson control 
codes wont look quite the same on the 
Spirit 80 because the Spirit has a finer 
horizontal resolution. The same number of 
horizontal pixels in a Spirit 80 graph are 
only about three-quarters as wide as on the 
Epson. A pie chart printed as a circle by the 
Epson is oval-shaped when printed on the 
Spirit 80. 

Although software could compensate for 
the difference in horizontal resolution, one 
major flaw in the Spirit 80 can't be elimi- 
nated. Below each graphics line is a small 
space. probably one pixel high. This results 
in horizontal white lines through the graph, 
which detracts from the visual appeal. The 
Epson doesnt have these spaces. 

Like the Epson, Mannesmann Tally’s Spirit 
80 has just three top panel buttons: on-line, 
linefeed, and formfeed. To get the test 
mode, you must hold down the linefeed 
button while turning the printer on. 


PROBLEMS 

If you dont like loud, obnoxious fault 

alarms, you wont like the Spirit 80. When 
(continued) 
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A GLANCE 


Name 
Spirit 80 


Manufacturer 
Mannesmann Tally 
8301 South 180th St. 
Kent, WA 98032 
(206) 251-5500 


Type 
Dot-matrix printer 


Size 

151 inches wide, 13 inches 
deep, 5 inches high; 11 
pounds 


Equipment Needed 
Computer with parallel 
interface; cable; serial printer 
interface optional 


Features 
Most control codes are Epson 
compatible; all common print 
modes and graphics PRINT SPEED (CHARACTERS/SEC) 

0 20 40 60 80 


Mannesmann Tally's Spirit 80 printer. 


100 


Documentation 
Operators manual, 57 pages 


List Price 
$399 


22222 
LI L1 
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ee] EPSON RX-80 [7]sEMiNI-10x 


Mannesmann Tally Spirit 80 printe 


Epson RX-80. This is the Epson RX 


Star Gemini-10X This is the Star 


The Spirit 80 printer is compared with the Epson lines of 80 As each (see "The Art of Benchmark- 
RX-80 and the Gemini-10X (all in draft mode). The ing Printers" by Sergio Mello-Grand, in the 
pitch for all printers is 10 characters per inch. The February BYTE, page 193). The prices shown 
print speeds іп draft mode were determined by аге list prices, including tractor-feed mecha- 
timing how long it took the printers to print 50 nism. 
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REVIEW: SPIRIT 80 


itruns out of paper, it whines until you 
turn it off or add paper. A few short 
beeps would be enough. Overall, 
however, if you hate loud printers, 
youll be pleased to know that the 
Spirit 80 is noticeably quieter than the 
Epson MX-80 in its normal operation. 

Another aspect of this printer | don't 
like is that the tractor feed pushes the 
paper, rather than pulling it. The 
paper jammed several times during 
page feeds when l.first put it in. 
Though it didnt jam again, the 
sprockets sounded as if they were 
tearing into the paper during page 
feeds and might jam again at any 
time. However, because the paper 
exits through a slot on the removable 
plastic cover, it doesn't jam under the 
cover, which happens occasionally 
with the Epson. 

With some printers, the paper 
feeding out can feed right back in 
again—a situation | never notice until 
the printer is completely jammed with 
three layers of paper. You'd have to 
Work at it to get the Spirit 80 to do 
this. 


DOCUMENTATION 

The Spirit 80 manual is short, but it 
contains all the information a pro- 
grammer or novice will want. It also 
includes a complete BASIC program 
to demonstrate each print mode and 
command. The appendix is compact 
and carries a great deal of 
information. 


CONCLUSIONS 

The Spirit 80 isnt a giant leap 
forward—but it is a step in the right 
direction. While it has a few draw- 
backs, such as the tractor feed that oc- 
casionally jams, unwanted white 
spaces in graphics modes, and an un- 
reasonably loud fault alarm, its advan- 
tages far outweigh any problems. It 
has better print quality than both the 
Epson RX-80 and the Gemini-1O0X. 
Although it is slower than the Gemini, 
it seems-more reliable. 

Until a company announces a step 
down in price or a step up in perfor- 
mance, you should consider the Man- 
nesmann ‘Tally Spirit 80 an ideal alter- 
native in dot-matrix printers. Ш 


Complacency or curiosity? 


Move your children away from the 
passive nature of TV and turn them 
on to the excitement and fun of in- 
teractive learnin arning with Dow Jones 
News/Retrieval* 

You probably thought Dow Jones 
News/Retrieval only provided busi- 
ness and financial information. 
Wrong. We've got something of 
value for the whole family. 

With our 20-volume, 30,000 ar- 
ticle Academic American Encyclo- 
pedia, Dow Jones News/Retrieval 
will pique your children’s curiosity 
about the world and help them de- 
velop new skills. The information 
tney need for school is easy to ac- 
cess, always up-to-date, always 
ready. And kids love to use it! 

There are timely news reports 


. DOW JONES _ 


from Washington, our nation and 
the world. You also get current 
schedules and rates from the Official 
Airline Guide} Comp-U-Store, a 
convenient shop-at-home service; 
Cineman Movie Reviews; sports 
highlights, weather reports and MCI 
Mail—the new electronic mail ser- 
vice that lets you send letters to 
anyone, anywhere, even if he or she 
doesn't own a terminal. 

Overall, you'll find a wide variety 
of high-quality data bases accessible 
quickly and easily with most per- 
sonal computers. 

To get your children involved, 
excited and tumed on to the fun of 
learning, turn them on to Dow Jones 
News/Retrieval. 


| 
| 


= р کے‎ 


| 


Copyright © 1984 Dow Jones & Company, Inc. All Rights Reserved. 
Dow Jones News/Retrieval® is a revistered trademark of Dow Jones & Company. Inc. 


Alaska, Hawaii and foreign, call 1-215-789-7008, Ext. 5 


Circle 136 on inquiry card. 
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"With four billion letting me ask questions Of to oversee manufacturing 
customers and the worlds my personal computer in plants all over the world. 
biggest inventory, it's a my own words. Just like And at each facility, they 
wonder I'm out the door т talking to you now.’ keep track of their work by 
on time each Christmas Eve. 


| ing t din 

“But this year, I'll have “TT WRAPS UP y sul 
time to spare That's FILES FROM ! E ages on the market 
because Гуе got Clout— LOTUS 1-2-3; today. Including 
the new software program PRSFILE, Microrim’s own 
from Microrim® that lets DBASE П, OUR R:base" DBMS 
me conveniently get at ry ^ software. 
information from every D MORE. 


“In the past, it 
used to be near 
impossible to pull 


department їп my company “Besides the 
"How conveniently? By shop up here at | 
the Pole, I have 
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ЕК OF THE WORLD'S 
LLS IT ALL TOGETHER. 


information together from 
different sources, without 
re-entering every bit of the 
data. But the new Clout 
takes data files directly 
from these programs — plus 
ASCII, DIF and SYLK files, 
too. So I can get informa- 
tion from other PCs by 
sharing floppy disks. Or 
being part of a LAN. Clout 
can even read files which 
have been transmitted 
from the company main- 


frame or another PC. 
"Anytime I have a 
question, all | have to 
do is ask. Clout will 
scan up to forty of 
these files automat- 
ically, cross-refer- 
ence five simul- 
taneously, and 
theres my answer. © 
I dont have to ae 
know exactly | 
how the data й 
is organized. 
Or even in 
which file it's 
stored.’ 


“"WHICH WAREHOUSES 
SHIPPED MORE 
RED AND GREEN ARGYLE 
SOCKS THAN PLANNED? ” 


“Try typing that into any 


software package you know. 


Using exactly those words. 
Likely all you'll get is a 


blank stare from the screen. 


"But with Clout, I get 
a clean, crisp list. No 
computer jargon. No need 
to check it twice. Just 
straightforward answers. 
“Į also use Clout on 
the corporations financial 
files. For example, my elves 
enjoy a well-deserved 
bonus as much as the 
next elf. So | entered, 
'Which departments were 
over quota last quarter? 
| was happy to find that 


there were plenty. But 
they were even happier 
to get the bonus.’ 


"BEAT 
THE CHRISTMAS 
RUSH. GET A 
DEMO TODAY.” 


“Want to see how 
easy it is to pull 
your business to- 
gether? For only 
$14.95 (plus shipping) 
Microrim will send 
you a demo/tutorial 
of Clout. Just call 
1-800-547-4000, 
Dept. 909. In 
Oregon, or outside the U.5., 
call 1-503-684-3000, Dept. 
909. Or drop by your 
nearest software store. 
"It could be the best pres- 
ent you'll ever give yourself.’ 


FROM PRIN 


Requir 256K of memon: Run 


isi du "Nen nd PC/DOS 
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WHAI A FLOOD IN ORLAHOMA 


TAUGHT US ABOUT 


RUGGED PERSONAL PRINTERS. 


You can't keep a good printer 
down. After heavy rains and flooding 
washed through a Tulsa auto parts 
store, they left behind extensive dam- 
age, three feet of grimy water, and a 
totally submerged Okidata Microline 
printer. 

"We thought that printer was a real 
goner,” explained Jim and Jeannie 
Butler, owners of Butler Compu- 
Systems, "but we bought two gallons 
of pure alcohol and took apart 
everything that would come apart." 

They soaked it, scrubbed it, reas- 
sembled it, then crossed their fingers 
and plugged it in. After all that abuse, 
the Okidata printer did just what you'd 
expect from an Okidata printer . . . 
it printed. 

In fact, it printed so well and the 
owner wasso pleased that he wouldn't 
evenaccept a brand new replacement. 
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Leagues ahead in performance. 
Add another chapter to Okidata's reli- 
ability story. Okidata builds the most 
dependable printers there are, with a 
warranty claim rate of less than 1/2 
of 1%. 

Okidata builds the most versatile 
printers too. The Microline models 
print data at rates up to three pagesa 
minute. There's an additional print 
mode for enhanced or emphasized 
text, and their letter quality rivals any 
daisy wheel with full graphics printing 
capabilities. 

Okidata Microlines are totally com- 
patible with all popular software 
packages and personal computers. 
Special interfaces are available for 
IBM and Apple Macintosh?" at no 
extra cost. And service is always close 
by through Okidata Dealers or Xerox 
Service Centers across the country. 


The Okidata Microlines. For printer 
performance that's absolutely un- 
sinkable. Call 1-800-OKIDATA 


(609-235-2600 in NJ) for the Autho- 
rized Okidata Dealer nearest you. 


an OKI AMERICA company 
Technological Craftsmanship. 
Macintosh is a trademark of Apple Computer Inc. 


Circle 308 on inquiry card. 


The 
basic print 
mechanism 

is simple, 
yet solid 
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BY PETER V. 
CALLAMARAS 


Peter V. Callamaras (РОВ 408, 
Scott AFB, IL 62225) is an officer 
in the Air Force. The recipient of 
degrees in computer technology and 
biological sciences, he recently 
received his master's degree in 
systems management. He has been 
interested in computers since 1966 
and used to be the service-depart- 
ment manager of a computer store. 


HARDWARE REVIEW 


The Brother HR-15 
Letter-Quality Printer 


C hoosing a printer is a big decision. 
Until recently, most of us opted for 
dot-matrix printers for two reasons: 
price and graphics capabilities. But most of 
us really want a letter-quality printer. After 
all, a word processor lets you produce pro- 
fessional-looking documents in a short 
amount of time. right? And a dot-matrix 
printout is, well, not that professional 
looking. 

But technology has once again come to 
the rescue. Brother International Corpora- 
tions HR-15 printer is a reasonably priced 
($599 suggested list) daisy-wheel printer 
with a respectable speed (13 characters per 
second). 


DESCRIPTION 

The HR-15 is a well-designed, well-pack- 
aged, and rugged printer. The basic print 
mechanism is simple, yet solid. The design 
of the print hammer and daisy-wheel por- 
tion of the printer is based on that of the 
popular Brother electronic typewriter line. 
The printer is encased in relatively thick, 
sturdy plastic. 

There are six membrane keys on the front 
panel of the printer labeled Pitch, Line 
Feeds, Top of Form, Line Spacing, Select/ 
Deselect, and Copy. You select options by 
pressing the corresponding key. The Pitch 
key gives you a choice of 10, 12, or 15 
characters per inch plus proportional spac- 
ing. If you need an extended printout, you 
can get 225 characters on a single line of 
8/^-inch-wide paper by using the 15 pitch 
and the optional Quadro 15 print wheel. 
Line spacing can be set at single. one and 
a half, or double spacing. The other print 
options are self-explanatory. 

You can use the Copy key to reprint 
material stored in the HR-15's 3K-byte buf- 
fer (8K-byte buffer optional). The buffer 
stores approximately a page of text. This 
page will be reprinted until you stop the 
copy function with the Select/Deselect key. 

| had no trouble using the membrane 
keys, and they seem relatively impervious 


to damage from spilled liquids, etc. 

Brother International offers a wide vari- 
ety of ribbons and daisy wheels for the 
HR-15. They are standard Brother typewriter 
supplies, both plentiful and affordable. 

The ribbons are encased in plastic plug- 
in cartridges; they come in single-strike film, 
multistrike film, and reinkable fabric. When 
you get to the end of a ribbon a buzzer 
sounds and an alarm light goes on. 

Daisy print wheels are available in most 
standard fonts, including Prestige, italics, 
script, optical-character reader (OCR), and 
others (see figure | for examples). There is 
also a proportional daisy wheel that can be 
used in conjunction with the proportional- 
spacing setting on the pitch selector. 

The HR-15 has standard typewriter con- 
trols such as the paper-bail lift bar, platen 
roller knob, and paper-release arm. It func- 
tions like an electronic typewriter converted 
for use as a computer printer. 

To use the basic printer all you have to 
do is insert a sheet of paper, roll the paper 
to the start position, and press the Select/ 
Deselect key. You can buy the printer with 
either a parallel or serial connector on the 
back. If you buy an HR-15 with a serial-port 
connector, you will have to set the serial 
parameters via the DIP (dual-inline pin) 
switch on the back panel of the printer. 


OPTIONS 
You can add three options to the basic 
HR-15 to enhance its capabilities. The most 
useful of these options, in my opinion. is 
the tractor-feed mechanism. which retails 
for $150. It fits into a set of guides built into 
the printer. Slide it into the guides, plug the 
paper-out sensor plug into a socket on the 
back of the printer, and it's set up (see 
photo 1). The unit works well with microper- 
forated fanfold printer paper. Your final 
product will look like it came from a dedi- 
cated typewriter. 
Included with the tractor-feed mechanism 
is a large plastic noise-reduction cover that 
(continued) 
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replaces the unit's standard noise- 
reduction cover. Although either 
cover reduces the noise level some- 
what, | prefer to put the printer in a 
noise-reduction enclosure because 


REVIEW: THE HR-15 


even when covered the printer is loud. 

The cut-sheet feeder option, priced 
at $259.95, is an alternative to the 
tractor-feed unit (see photo 2). This 
feeder is designed to mate with pre- 


formed installation holes and guides 
on the back of the printer. With this 
option you can insert a stack of let- 
terhead stationery into the mecha- 

(continued) 


This is a sample of the Standard Print wheel (10 pitch) 


This is a sample of the Standard print wheel (12 pitch) 


This is a sample of the Proportional print wheel (single pitch only) 


This is a sample of the 


Prestige Italic print wheel (10 pitch) 


This is a sample of the Prestige Italic print wheel (12 pitch) 


This 44 a sample of the 


This 45 a sample of the 


English Scaipt paint wheel (10 pitch) 


English Script paint wheel (12 pitch) 


This is a sample of the English Symbol print wheel (single pitch о | 
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This is a sample of the English Quadro print uheel (15 pitch only) 


This 15 


is a sample of the 


OCR-B print wheel. (10 pitch) 


Figure 1: Samples of printout from tfe Brother HR-15 printer using a variety of print wheels. 


Photo 1: The Brother HR-15 printer with the optional tractor-feed mechanism attached. Photo 2: The Brother HR-15 printer 
with the optional cut-sheet feeder attached. 


t 
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Мате | 
Brother HR-15 


Manufacturer 

Brother International 
Corporation 

8 Corporate Place 

Piscataway, NJ 08854 

(201) 981-0300 


Type 
Letter-quality printer 


Size 
18 by 6 by 13 inches 


Features 

3K-byte printer buffer, inter- 
changeable daisy print 
wheels, cartridge ribbons 
(80,000- to 210,000-character 
print capacity), multicolor 
printing, boldface, subscripts 
and superscripts, automatic 
underlining, double strike, and 
proportional spacing. Cen- 
tronics parallel or serial inter- 
face with single, one and a 
half, and double spacing, and 
10, 12, and 15 pitch on a 
13.5-inch carriage width 


Cost 
$599 


Options 

Tractor-feed mechanism, $150 
Cut-sheet feeder, $259.95 
Keyboard, $200 


Documentation 
45-page user's manual 


Audience 
Any computer user desiring a 
medium-speed letter-quality 


printer with adequate through- 


put for small business use 


PRINT SPEED (CHARACTERS/SEC) 
0 10 20 30 40 an 
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EI BROTHER HR-15 


This is thé Brother HR-15. 


JUKI 6100 


LIST PRICE ($100) 


Е 


V/A DIABLO 630 


This the Brother 


This is the Juki 6100 This is the Juki 6100 


This is the Diablo 630 This is the Diablo 6 


The Brother HR-15 printer (using a Prestige 
10/12 daisy wheel) is compared with the Juki 
6100 (using a Courier 10 daisy wheel) and the 
Diablo 630 (using a Courier Legal 10 daisy 
wheel). The pitch for all printers is 10 characters 
per inch. The print speeds were determined 


by timing how long it took the printers to print 
the Shannon test (573 characters, see figure 
1 on page 207 of "The Art of Benchmarking 
Printers" by Sergio Mello-Grand, February 
BYTE, page 193). The prices shown are the list 
prices, including tractor-feed mechanism. 
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REVIEW: THE HR-15 


4 


Photo 3: The Brother HR-15's optional keyboard. 


nism and it will automatically feed the 
sheets to the printer. This is handy if 
you send a lot of form letters or if you 
do a lot of single-page revisions. 
When I tested the cut-sheet feeder | 
had no significant jamming problems. 

The last HR-15 option is a $200 
plug-in typewriter keyboard. This key- 
board changes your HR-15 printer into 
a fully correctable typewriter (see 
photo 3). It has 96 standard character 
keys and some special controls. АП 
the print functions are controlled from 
the keyboard when the Select switch 
is on. You can set the keyboard to 
operate in three different formats. 
depending on the print wheels you 
are using. For example. if you are 
using the international print wheel. 
you can use the English symbol for 
pound sterling (£) to denote curren- 
cy. All the alternate symbols (as many 
as four on a key) are printed on the 
appropriate keys. 

The keyboard has three different 
resting angles so you can adjust it to 
your most comfortable typing posi- 
tion. Overall, the keyboard's feel. lay- 
out, and switch locations are excel- 
lent. | had little difficulty switching be- 
tween it and an IBM Selectric type- 
writer, despite the HR-15 keyboard's 
extra function keys and switches. 


OTHER FEATURES 
The HR-15 has a second ribbon 
holder that can hold a correction rib- 


344 BYTE * NOVEMBER 1984 


bon when the optional keyboard is in- 
stalled. (Unfortunately. the keyboard 
manual does not tell you what type 
or size of correction ribbon to use.) 
You can also use a different colored 
ribbon in the second ribbon holder 
for two-color printing capability (when 
using WordStar. for example). 

The HR-15 prints at a rate of 13 char- 
acters per second ( did some tests 
that confirmed this measure). | don't 
think this speed is objectionable, even 
when printing long documents. How- 
ever, | recommend that you use either 
an onboard or outboard printer puf- 
fer to free up the computer when you 
are printing long documents. 

| used WordStar versions 3.1 and 3.3 
on my Columbia PC and the printer 
did not disable any WordStar features 
that | usually use. 1 did not. however. 
run exhaustive tests on the HR-15/ 
WordStar combination because | did 
not have access to some of the other 
popular word-processing programs to 
use for comparison. 1 did use the 
HR-15 and WordStar on an Apple Il (as 
well as on the Columbia running the 
IBM version of WordStar) and again 
| had no problems. 

When combined with WordStar. the 
printer let me easily change print 
wheels whenever | wanted a different 
typeface. The Brother daisy wheels 
come in plastic carriers that are de- 
signed to slip in and out of the print 
mechanism. It takes about four sec- 


onds to change daisy wheels. Open 
the print unit's cover, press the print- 
wheel release, pull out the original 
daisy wheel by the built-in finger tab, 
insert the new wheel, and close the 
cover, One thing about this procedure 
did bother me: there is a chance you 
might damage the unit's cover when 
you open it to access the print mech- 
anism. The cover is supported on 
either end by two hinges and the 
distance between them prevents the 
cover from being as sturdy as | would 
like it to be because I might change 
print wheels several times when print- 
ing a single document. 

The printer and the optional hard- 
ware come with instruction manuals. 
On the whole, the manuals provide 
good installation directions, but inex- 
perienced users may find them some- 
what difficult to understand. My im- 
pression is that they were written 
primarily for installation technicians 
and experienced users. 


CONCLUSIONS 

The HR-15 currently is very popular in 
the marketplace: original equipment 
manufacturers are buying the Brother 
unit and repackaging it under their 
own label. The Comrex CR-ll and 
Dynax DX-15 are examples. 

The Brother HR-15 is one of the best 
low-cost daisy-wheel printers you can 
buy today. It is sturdy and easy to use. 
It has a set of six controls that you 
would expect to find only on much 
more expensive printers. 

The HR-15 is a medium-speed 
printer that should meet the needs of 
most personal computer and small- 
business computer users who want to 
produce letter-quality documents. 

The keyboard option for the HR-15 
turns the printer into a fully correct- 
able typewriter, but for most people 
the tractor-feed unit will probably be 
the most popular option. The cut- 
sheet feeder is also useful if you use 
letterhead stationery often. 

The Brother HR-I5 gives you excep- 
tional value for your dollar. It could 
very well become the standard for 
letter-quality printers in the same way 
the Epson MX series has become the 
standard for dot-matrix printers. аа 
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The database management software that prevents costly 
data loss when several users share the same data. 


Hardly anyone knows about it 
until it happens. And then it'stoo late. 
There's a collision. An entire data- 
base is destroyed. Vital records and 
information are lost. And untold 
dollars and man-hours are required 
to replace them. An entire business 
is thrown into chaos. 

Why does database destruction 
occur? Because today's leading data- 
base management systems were 
designed for single users only. So 
when you have more than one 
employee accessing the same data- 
base, look out. 

Happily, there is now a simple 
solution to this serious problem- 
DATASTORE:lan, the first software 
designed specifically for personal 
computernetworks. DATASTORE:lan 
puts an end to data loss once and for 
all. And, it offers many other sophis- 
ticated database advantages as well: 

В SECURITY AND PRIVACY 
| unheard of in single-user database 
systems. lt permits selective access 
to sensitive information, screening 


out all those who should not see it. 
You can even protect data down to the 
field and record level with 
DATASTORE:lan. 

Bi BUSINESS-SIZE CAPACITY 
for growth. It provides up to 16 mega- 
bytes of information per database 
with no limitation on the number of 
records,and each record can be up 

to 16,000 bytes with over 500 fields. In 
addition, there are 16 key fields, and 
youcan join up to 15 different data- 
bases. Obviously, single-user systems 
pale by comparison. 

8 EASILY COMPATIBLE. If you 
are currently using single user data- 
base management software there's 
no need to re-enter files when you 
upgrade to DATASTORE:lan. Com- 
patible with leading database man- 
agement software including dBase II" 
and PFS:file? 

EASIER TO USE than virtually 
any other database product on the 
market. À step-by-step menu leads 
any user easily through the program. 

AVAILABLE for IBM PC and 


. or more information, a full-function 
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compatibles, TI Protessional and all 
leading networks including Corvus, 
3Com, Nestar, Novell, Davong and 
Ре 

Ifyoudon'twant to gamble with your 
company's data, call us or write to find 
out more about DATASTORE:lan. 
Or stop in to Businessland, partici- 
pating ComputerLands, or other 
major retailers. 


demonstration disk, or the dealer 
nearest you, call toll -free: 


1-800-LAN-DBMS 


or 1-800-LAN-DATA in California. 


Or write: 
Software Connections 
2041 Mission College Blvd. 
Santa Clara, California 95054 


BT-11 


Name 
Address 
City State Zip 


€ SOFTWARE | 
CONNECTIONS 


THE FIRST NAME IN NETWORK SOFTWARE. 
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| the * 2B 
smartest tools ever created E 
for the business mind. “og af 


The Smart 


Software System. 


Smart Software, featur- 
ing The Smart Spreadsheet 
with Graphics, The Smart 
Word Processor and The 
Smart Data Manager, is 
the first software system 
with the unique intelli- 
gence and inherent logic to 
perform the way youthink. 
Which makes applying the 
power of a computer to 
business tasks more effort- 
less and effective than ever 
before. 

It's awesomely power- 
ful, yet amazingly simple. 
And with its greatly ad- 
vanced and unprecedented 
capabilities, it sets new 
standards by which all 
other integrated business 
software will be measured. 
ACHIEVING FULL 
INTEGRATION WITHOUT 
COMPROMISE 

Unlike all-in-one inte- 
grated packages, Smart 
Software is Structured on 
the concept of modular in- 
tegration. Where each 
dedicated application can 
achieve its own maximum 


„4% 


potential. So you get the 
full power and features of 
dedicated software in an 
integrated system. 

Each application mod- 
ule maintains its own data 
structure. Yet all are cap- 
able of transferring data, 
passing commands and 
sharing information 
automatically. 

This unique system of 
integration also allows for 
multiple windows; rela- 
tional files, documents and 
spreadsheets in memory 
at once; graphics printed 
within text; external data 
interfaces; and open-ended 
application development. 

It's a system of integra- 
tion without compromise. 
Integration that 1s not only 
better; it's smarter. 


CREATING CUSTOM 
APPLICATIONS BY 
SIMPLE MENU SELECTION 


Perhaps the most signi- 
ficant aspect of Smart 
Softwareis its unique 
"project processing" cap- 
ability. It allows the user to 
set up customized projects, 
like a monthly sales report 
system or multi-year busi- 
ness plans, simply by doing 
them once. 

There's no need to learn 
a complex programming 


| SETTUNG THE us Юйюне The user merely 
POWER DILEMMA makes simple English com- 


mand selections. Smart 
Software then remembers 
N rest the ease of use versus ү, complete the project in 
са Е pam к ж ал thesame way again at the 
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Smart Software puts to 
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At confidence level опе, 
beginners don't face intim- 
idating options; yet level 
three provides experts with 
all the power they want. 

This feature enables 
Smart Software to grow in 
sophistication as the user's 
confidence increases or 
needs expand. Even more 
importantly, a variety of 
users in the same company, 
with different experience, 
can each work comfortably 
at their own level of ability 
with the same applications. 

This one, innovative 
ideacould revolutionize the 
way all business software 
15 designed to work. And 
only Smart Software has it. 


mart Software is 
currently available for the 
IBM PC, IBM PC/XT, the 
new IBM PC/AT and IBM 


compatibles. 
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(like a macro), but by auto- 
matically learning your 
custom sequence of com- 
mands and freely adjusting 
to changes and edits. 
Noother integrated 
system has a capability 
that even comes close to 
Smart Software's project 
processing. 
HELPING PEOPLE 


TO WORK SMARTER, 
NOT HARDER 


Smart Software was 
created to work for you, 
relentlessly. Structured to 
integrate between applica- 
tions, automatically. And 
designed to perform multi- 
faceted business projects, 
brilliantly. 

See your local computer 
dealer for a demonstration, 
or call 800-GET SMART to 
order a Smart demonstra- 
tion disk.** 


1 

i 
n 
i 


A "3 The Smart Software System 
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$ *Latus 1-2 3. WordStar and dBase аге registered trademarks of Lotus Development Corpucation, 
MacruPro Intertiatsorial Corporation, ап Ashton: Tate, respectively. In Kansas, call (813) ИЗ 1089, 


"The $10 charge for the disk ту refundable with the purchase of any Smart Soltware 
© ORS Innevalive Sol tware, Inc 
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FEEDBACK 


ANALYSIS OF SAM 

| am amazed that you should publish an 
article comparing statistical analysis pack- 
ages (‘Statistical Software for Microcom- 
puters, by James Carpenter, Dennis 
Deloria, and David Morganstein, April, 
page 234) without allowing the software 
authors to check it before publication. In 
particular, the details and comments on 
the SAM package were quite misleading, 
perhaps reflecting bias against the only 
non-American system. 

For example, one of the unique features 
of SAM is its cluster-analysis option—yet 
this form of analysis is nowhere men- 
tioned in the article. Table 10 is printed 
over two pages in such a way that it gives 
the impression that SAM does not include 
multivariate analysis. In fact SAM is one 
of the very few packages that features 
both discriminant analysis and factor 
analysis, etc. 

The comments on SAM claim that it was 
one of the "weaker" packages yet fail to 
point out that it was the most accurate 
system when compared with others run- 
ning on the same hardware. SAM will also 
read DIF and dBASE Ii files as well as 
creating correlation files and frequency 
table files—again this wasn't mentioned in 
the article. 

The inaccuracies are numerous and the 
subjective commentary highly partial. 


R.E. DOWNES 

International Software 

Welwyn Garden City, Hertfordshire 
England 


No doubt Mr. Downes has forgotten that, 
in fact, we sent him a copy of the original 
draft in September of 1983. Subsequent- 
ly, Jim Carpenter spoke to Mr. Downes 
by telephone and received several sug- 
gested changes to the tables. Mr. Downes 
suggests that the details and comments 
on the SAM package were quite mislead- 
ing. We would like to examine each of his 
specific points, since we do not agree 
with that remark. 

First, we should observe that Mr. 
Downes sent us, as we noted in the arti- 
cle, only an Apple version of the SAM 
package. 

Mr. Downes indicates that SAM was 
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"the most accurate system when com- 
pared with others running on the same 
hardware.” Table Ii does not confirm 
this. Microstat was the most accurate pro- 
gram run on the Apple with the six in- 
dependent variables test, and TWG ELF 
was the most accurate run on the Apple 
with the three independent variables 
test. 

Mr. Downes says that SAM reads both 
dBASE II and DIF files. Neither the 
documentation nor the program he sent 
us indicates this We would be very 
pleased to examine newer documenta- 
tion or program versions that have this 
capability. Why did Mr. Downes not tell 
us this discrepancy when we spoke to 
him on the phone? 

We agree fully with Mr. Downes that 
SAM 's cluster-analysis capability is 
unique and we would have served 
readers better by commenting on it in 
the review. To be candid, none of us have 
ever used this method but know that it 
is of value to some researchers. 

To say that SAM was among the weaker 
packages does not imply that it is weak. 
It is far easier for us to write a review of 
the excellent work of all the developers, 
Mr. Downes's group included, than it is 
to prepare and document a complex 
statistical analysis program. We applaud 
International Software and the other 
developers for their truly valuable con- 
tributions but remain unchanged in our 
comments regarding comparisons of the 
various programs. 

DAVID MORGANSTEIN 
Germantown, MD 


Editor's Note: It is not BYTE's policy to send 
copies of reviews to manufacturers before 
publication. —Rich Malloy 


LISP 
As I've recently started learning LISP on 
an Apple Il+, | was very interested in your 
article comparing muLISP and IQLISP 
(“LISP for the IBM Personal Computer.’ by 
Jordan Bortz and John Diamant, July, page 
281). | have a question and a couple of 
observations. 

First the question: | bought muLISP in 
March 1984. As my dealer didn't keep it 


in stock, it was ordered from Microsoft 
and I received muLISP-80 version 2.15. I 
see that the version you were using was 
muLISP version 4.05. Even allowing that 
you were using a different implementa- 
tion, the jump from 80-2.15 to 83-4.05 in 
under six months seems rather large 
Question: have | been ripped off? 

Bortz and Diamant pointed out that 
muLISP didn't report an error on unbound 
atoms and allowed you to take the CAR 
and CDR of atoms. MuLISP has a feature 
called auto-quoting: if a muLISP atom is 
imagined as having two pointers, then, 
when muLISP encounters a name it 
doesn't recognize, it creates an atom with 
the first pointer (the atom’s value) point- 
ing to itself and the second pointer (the 
atom's property list) pointing to NIL. This 
means that al atoms are bound (to 
themselves, at least) and that they do have 
a CAR (the value pointer) and a CDR (the 
property pointer pointing to NIL). An ad- 
vantage of auto-quoting is that a sequence 
like 
(SET A B) 

(SET A C) 

will always work in muLISP and involves 
a lot less typing than the QUOTE-ful alter- 
native. A big disadvantage is that typing 
errors produce completely valid atoms 
that you can't get rid of; on a 56K-byte sys- 
tem like mine, this can get pretty annoy- 
ing. | think your reviewers should have ex- 
plained auto-quoting rather than simply 
dismiss it as poor error-checking. 

| couldn't persuade your benchmark fac- 
torial function to work with my version of 
muLISP. as your function doesn't include 
the magic word LAMBDA. As muLISP 
doesn't require COND or T in a function 
like this, my version looked like this: 
(DEFUN FACT (LAMBDA (X) 

((LESSP X 2) 1) 

(TIMES X (FACT (SUB1 X))) )) 

and this ran about 2 percent-3 percent 
faster than a similar definition that in- 
cluded COND and T. 

Finally. your reviewers complained that 
there was no documentation to cover the 
compatibility packages that came with 
their version of muLISP (I didn't get them 
with mine). As the only reasonfor includ- 
ing a MacLISP emulation would seem to 

(continued) 
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RELIABILITY RUNS IN OUR FAMILY. 


Face it. A computer terminal is like an employee of your You can count оп ADDS to have a Viewpoint " for any job that 
company. You have to be able to count on it to do its job. Not requires a terminal. For example, the ADDS conversational 
just its first day on the jab, but every day for years to come. Viewpoint + gives you dynamically allocated function keys, 
Because reliability translates to productivity, and productivity visual highlighting and keyboard adjustable screen contrast — 
relates directly to profits. That's why at ADDS we design all at an extremely competitive price. 


reliability into all of our products. And our years of engineering 
and manufacturing experience translates to a quality record 
that is unsurpassed in the industry. 


What's more, you can count on the ADDS Viewpoint to get 
along with everyone in your company. Its plain language 
menu allows you to select operating characteristics from the 
keyboard so quickly and easily, time-consuming operator 
manual references are practically eliminated ils first day on 
the job. And the Viewpoint + is an ergonomic study in how 
to comfortably match man with machine. 


So if you're considering a terminal purchase for your company, 
consider the ADDS Viewpoint. Give us a call. We'll share even 
more of our family secrets with you. You'll find how beneficial it 
can be to have Viewpoint reliability run from our family to yours. 


IT ALL ADDS UP. 
ADDS 


Appled Digital Data Systems Inc. 
А Subsidiary of NCR Corporation 
100 Marcus Boulevard, Hauppauge, 

NY 11788 USA 


Tel.(516) 231-5400 » Telex 510-227-9886 
Fax (516) 231-7378 


See us at Comdex Booth 2420. 
Viewpoint is a registered trademark 
of Applied Digital Dala Systems. Inc. 


VIEWPOINT + GRAPHICS VIEWPOINT 60 + VIEWPOINT 78 VIEWPOINT 78 COLOR 
Low Cost 4010 Graphics Smart Editing Terminal 3278-2 Compatible 3278-2 Compatible and Color 
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About Bulls 


& Bears & 
avings Bonds. 


The stock market says that bulls are good and bears are bad. But if you 
buy U.S. Savings Bonds through the Payroll Savings Plan, you can get 
the most out of both markets. 


Rates are high during bull markets, so the variable interest rate you get 
on Bonds lets you share in those higher returns. 


But if the bear takes over and rates fall, don’t panic; 
you're protected by a guaranteed minimum of 7.5%. EN $ 


Just hold your Bonds 5 years et 
curs Take; >= $ 
Stock ^s 
in America. 
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be to allow LISP novices to work through 
Winston & Horn’s “LISP” presumably the 
Soft Warehouse felt that any attempt at 
more than minimal documentation might 
be a little superfluous. Perhaps they 
should include the Winston & Horn book 
as part of the muLISP package—after all, 
doesnt everyone who gets a LISP package 
go out and buy it? 
MICHAEL M. MASON 
Worksop, Nottinghamshire 
England 


PRODOS 


Havent you folks at BYTE heard of the 
new Apple Ii operating system, ProDOS? 
You must have, since it has been available 
since early this year and you published a 
fine article by Rob Moore describing the 
new system in your February issue. 

In recent months you have published a 
number of reviews of various computers 
and compared their respective perfor- 
mances versus the IBM PC and the Apple 
Il. Why do you continue to use the old 
operating system (DOS 3.3) for these 
various tests rather than the new ProDOS 
system? 

| would hope that in the future a fine, 
objective magazine like BYTE would strive 
to provide its readers with the most up- 
to-date test results so that fair com- 
parisons can be made. 

MARTIN KALMAN 
Friday Harbor, WA 


Ve agree. ProDOS is a big improvement. 
Many application programs, however, are 
not yet available for it. Multiplan, for one, 
will not be available for ProDOS until 
early next year. Despite this, we will up- 
grade our Apple Пе BASIC and system 
benchmarks shortly. —Rich Malloy 


JUKI 6100 PRINTER 

| was interested in the review by G. 
Michael Vose of the Juki 6100 printer 
(August, page 305). Гуе been using the 
6100 with my Zenith 110 and Peachtree's 
5000 programs for about three months 
and Га like to offer my views on these 
products. 

The Juki user's manual is far better than 
the Peachtree manual. 

The Juki isn't kind to ribbons. If you let 
the ribbon-loading lever snap into posi- 
tion, it may cut or cause other problems 
for the ribbon. It must be eased ever so 
gently into position. The lift/lower actions 
of the ribbon transport/guide mechanism 

(continued) 


SuperSoft Languages 


When Performance Counts 


A programmer's most 


important software tool is 
the language compiler or : 
interpreter he uses. He has 


to depend on it to work 
and work well. 


At SuperSoft, we believe it. 


That's why we offer three 
excellent compilers: 
SuperSoft FORTRAN, 


SuperSoft C, and SuperSoft 


BASIC. They answer the 
programmer's need for 
rock solid, dependable 
performance on 
microcomputers. 


Supersoft 
FORTRAN 


With large code and data. 


SuperSoft FORTRAN version 
2.0 with large code and data 
space is now available under 
MS DOS and PC DOS. It gives 
you the power to compile 
extremely large FORTRAN 
programs on micros. It allows 
double precision and complex 
numbers, full IEEE floating 
point, and a full range of other 
important features for the 


serious FORTRAN programmer. 


To order cal: 800-762-6629 


In Illinois call 217-359-2112 


In conjunction with SuperSoft, Supersoft FORTRAN was developed by Small Systems Services, 


Urbana, IL, a leader in FORTRAN development. 


Japanese Distributor: ASR Corporation Intemational, TBL Building, 7th Floor, 1-19-9 Taranomon, 
Minato-Ku, Tokyo | 05, Japan Tel. 03-05025550. Telex 222-5850 ASRTYO J. 


European Distributor: SuperSoft International Ltd., 50 The Pantiles, Tunbridge Wells, Kent, England 


TN2 5TE. Tel. 0892-45433. Telex: 95441 Micro-G. 


PC DOS is a trademark of International Business Machines. 


MS DOS is a trademark of Microsoft. 


CP/M-80 and CP/M-86 are trademarks of Diaital Research, Inc. 
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Both 8087 support and a RATFOR 


preprocessor are optionally available. 


FORTRAN (CP/M-80 & 86, MS DOS, 
PC DOS): $425 

Small model under PC DOS and 
MS DOS: $325 

8087 support: $50 ° 

RATFOR: $100 


SuperSoft C 


SuperSoft C is a high-powered, full- 
featured C compiler designed for 
serious C applications. It is fast — 
both in compilation and execution, 
and it is packed with more than 135 
library functions (all delivered in 
source code form). SuperSoft C 
produces optimized assembly code, 
and object code can be ROMed. 


SuperSoft C (for CP/M-80, CP/M-86, 
MS DOS, PC DOS): $350 


Supersoft 
BASIC 


The SuperSoft BASIC compiler lets 
you get serious with business and 
financial programs. lt uses BCD 
math to give you highly accurate 
results for demanding applications. 
SuperSoft BASIC is a true native 
code compiler that is generally 
compatible with Microsoft's BASIC 
interpreter. And an additional 
bonus – no run time license fee is 
required. 


SuperSoft BASIC Compiler (for 
MS DOS, PC DOS, and CP/M-86): 
$300 


Also available for programmers: 


Star-E dit, a full-featured 
programmer's text editor: $225.00 

Disk-Edit, an invaluable 
programmer's disk data editor: 


$100.00 
Fam _ 
IN uh 


SuperSoft, Inc., 1713 S. Neil St, 
P.O. Box 1628, Champaign, IL 61820 
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cause ribbon mispositioning/folding at the 
takeup area, causing the ribbon to be 
caught in the takeup winding spindle at 
the right, most often under the ribbon car- 
tridge. which breaks or binds the ribbon. 
Sometimes I can salvage the ribbon by 
freeing the ribbon, then winding more 
onto the takeup reel, straightening as | go. 
but it's annoying and messy. I'd like to be 
able to stop that vertical movement, for 


Touch-Tone in . . . ASCII out. 


With a 1-300, any Touch-Tone phone 
in the country can become a remote 
data-entry terminal . . . or even a 
control panel! 


Imagine the possibilities: 
Branch-office order entry. Inventory 
control. Remote cantrol of environ- 
mental systems. Data logging. 
Emergency access to process- 
control systems. Credit сага 
authorizations. The list of remote 
access applications is endless! 


Teltone's T-300 combines a 
DTMF-to-ASCII converter with the 
capabilities of a fully-equipped 
intelligent modem. It features Bell 
103 compatibility. auto-answer and 
originate, tone and pulse repertory 
dialing. and call progress indications. 
For ease of use, it's menu-driven and 
user-programmable. An internal 
buffer allows the T-300 to handle 
multiple data transfer speeds. 


Touch-Tone is a registered trademark of AT&T. 
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when I find a better fabric ribbon. but | 
can find no instructions in the manual for 
doing so. The metal shield in front of the 
ribbon is too easily bent, which prevents 
full vertical travel of the ribbon, which 
causes underline misses when the shield 
scrapes the carbon from the film. The ver- 
tical movement caused constant misalign- 
ment of the only fabric ribbon in a Selec- 
tric Il cartridge | have been able to find— 


Use it for front-end hardware 
security too! 

Protect your valuable programs and 
data by effectively limiting access to 
the computer before the caller gets | 
through to any software security 
system you might be using. You can 
program the T-300 to respond only to 
a specific string of DTMF signals: 
unless the correct tones are 
detected. callers are not connected 
to your computer. 


To get all the details, call us today at: 
1-800-227-3800, ext. 1130. 


Distributor inquiries are invited. For 
more information, call us at 
(206) 827-9626, ext. 490. 


Teltone Corporation, РО. Box 657, Kirkland, 
WA 98033. TWX 910 449-2862. In the east, call: 
Teltone Corporation (904) 262-6910. In Canada, 
contact: Teitone Ltd.. 183 Amber Street. 
Markham, Ontario L3R 3B4. (416) 475-0837. 
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the IBM Tech Ill, IBM part #1136391. That 
ribbon twisted almost immediately each 
time printing started, so | just had to 
replace it; $15 wasted. The ribbon guides 
let the ribbon slip out too easily given the 
constant vertical movement: what good is 
easy loading if the ribbon won't stay in 
place? The clear plastic shield between 
ribbon and paper accumulates flake too 
easily. obscuring the point at which the 
top of the paper must be placed to get 
full use of the sheets, and there's no ap- 
parent way to easily remove that shield for 
cleaning. 

The power supply failed on my first 
machine three days after | got it. My 
dealer, ICS, replaced it without question. 
The metal ribbon shield started interfer- 
ing with the print wheel this week, so the 
serviceman will have to replace that, he 
said. My warranty runs out next week, so 
I'm starting to get nervous. The external 
clip that holds the cable plug in place will 
cut your fingers as you try to remove the 
plug: a less-hostile clip method would cost 
no more. 

My questions are: Do you know of other 
fabric ribbons available for the juki? And 
what is required to make the Juki print out 
a chess position graphically using 
Mychess running under ZDOS? 

JAY Н. BECKERMAN 
Ft. Lauderdale, FL 


Having read Mr. Vose's excellent review of 
the Juki 6100 printer, 1 thought your 
readers might find these additional obser- 
vations useful. 

Juki has prepared a very user-friendly 
164-page owner's manual that is available 
without charge to qualified Juki owners 
through their dealers. This overcomes the 
problems encountered with the supplied 
44-page documentation. 

In addition to the Courier 10 print wheel 
provided with the printer, Juki sells two 
others: Prestige Elite 12 and Roman PS. 
| paid $7.95 each for these at my Juki 
dealer. The mechanically (but not typo- 
graphically) compatible Triumph/Adler 
print wheels from a Triumph/Adler dealer 
are available.in a wide range of type styles 
including 15 pitch. These cost about three 
times as much as the Juki wheels and, as 
a comparative self-test will quickly reveal, 
differ from the Juki wheels in 8 positions 
used by infrequent accent marks. 

The Juki wheels lack of a true 
apostrophe can be extremely disconcert- 
ing. The character that Juki has assigned 
to the hexadecimal 27 position is more of 
an acute accent. Presumably it is intended 
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Dare to Compare. Come in. Sit down. 
Run both PCs. IBM vs TI. Side by side. 
Compare how they run powerful software. 
Like 1-2-3 from Lotus. Or BPS Business 
Graphics. Or MultiMate. 

Compare speed. Keyboards. Graphics. 
Service and support. Compare everything 
a PC can do for you. 

And one simple fact 
will emerge: 


“TI is better.” 


T 
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ЇВМ Personal Computer Texas Instruments Professional Computer - 
(1-2-3 from Lotus) . (1-2-3 from Lotus) 


Take TT's *Dare to Compare" challenge today. Selected dealers want you to see for yourself 
how the TI Professional makes the best software perform even better. You'll also learn how 
TI backs you with outstanding service and support, including an optional i 
24-hour customer support line and extended 1- or 5-year warranties. kis 
Call us toll-free at 1-800-527-3500 for your nearest TI dealers. EXAS 
ЕЕ. [INSTRUMENTS 


fessi 
Incorporated. MultiMate is a trademark of SoftWord Systems. Copyright © 1984, Texas Instruments Incorporated. Creating useful products and services for you. 2764-48 
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to serve both needs, but it looks terrible 
as an apostrophe, particularly if you are 
doing quotes within quotes. It just looks 
wrong. For this reason, a Triumph/Adler 
wheelis best if you are preparing English- 
language text where appearance is impor- 
tant. The Triumph/Adler wheels can also 
get you in trouble at times, such as when 
printing out a SuperCalc 2 spreadsheet 
with borders. What you get instead of ver- 
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tical bars for column separators are para- 
graph signs. It looks very awkward. 
Being able to use standard IBM type- 
writer ribbons is a great convenience. I 
have found that the Tech III multistrike 
ribbon is of sufficiently high quality for 
nearly all uses—including correspond- 
ence—and its long life lessens the likeli- 
hood of running out of ribbon in the mid- 
dle of a page. When preparing originals 


YOUR PC CAN BE YOUR 


NEXT SMART TERMINAL. 


SmarTerm software can make 
your personal computer a lot 


more intelligent than it really is. 
Our terminal emulators have the 


features that do the job: Full 
keyboard emulation. Multiple 
setups. TTY mode. "Smart" 
softkeys. Printer support. Help 
screens. And a friendly user 
manual. 


Built-in text and binary file 
transfer is powerful and simple 
to use, and does not require 
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any special host software. 
SmarTerm also features 
automatic file transfer and two 
different “error-free’’ protocols, 
including XMODEM, 


There's a SmarTerm emulator 
that matches your needs: 
SmarTerm 100 for emulation 
of DEC VT100, VT102 and 
VT52. This program now 
features 132-column display 
mode support, using either 
horizontal scrolling or special 
132-column video display 
boards. SmarTerm 125 
includes all the features of 
SmarTerm 100, plus 


VT125 ReGIS graphic 
support, SmarTerm 400 
tor emulation of Data 
General Dasher D100, 


D200 and D400. 


More than 10,000 cus- 
tomers have discovered 
just how smart their PCs 
can be with SmarTerm. 


We think you'll agree. Try 
it for 30 days with full re- 


fund privilege, 


Py її 
smar ee 
snare їй 


persi 


Call today for more information. 


* Available through your local 


software dealer, or 
Persoit, Inc., 

2740 Ski Lane, 
Madison, МЛ 53713. 
Phone (608) 273-6000. 
TELEX 759481. 
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for offset printing. however, a single-strike 

ribbon such as Tech Il will markedly im- 

prove the quality of the end product, and 

it is easy enough to switch ribbons back 
again. 

STUART C. DOBSON 

Irvington, NY 


TOOLWoRKS C/80 

It was gratifying to see our Toolworks C/80 
used as one of the comparison compilers 
in the review of three CP/M-80 C compilers 
(June, page 303). It's nice to see that our 
$49.95 compiler still matches up well with 
those costing much more. 

But Toolworks C/80 would have done 
ever better if Christopher Kern had used 
version 3, which has been the current ver- 
sion since August 1983. It generates bet- 
ter object code and comes with an ex- 
panded library of over 45 functions. The 
library includes the string functions that 
Mr. Kern noted were missing in C/80 2.0, 
coded in fast machine language, which 
greatly speeds up the sort benchmark. 

The most important improvement in ver- 
sion 3 is the optional C/80 Mathpak, which 
adds true float and long data types (not 
just subroutines) to the language. We sell 
that Mathpak separately at $29.95 to keep 
the price of the compiler down. 

We compliment BYTE for its new review 
format, with graphs clearly showing dif- 
ferences in performance. As a leader in 
low-priced software since 1980. The Soft- 
ware Toolworks depends greatly on objec- 
tive reviews to point up the differences (or 
lack of them) between our products and 
more expensive ones. 

WALT BILOFSKY 
The Software Toolworks 
Sherman Oaks, CA 


NEW PLASTIC CHIPS 
In regard to Harry J. Kuhman's letter in 
Review Feedback (june, page 374) about 
hangs and crashes while using Pinball 
Construction Set, Commodore has started 
using plastic-package video controller 
chips instead of the ceramic-package 
chips. These plastic chips run hotter than 
the ceramic ones and after using the C64 
with some games that have a lot of screen 
activity the chip will overheat and lock up. 
This can also occur when scrolling through 
a file with a text editor. Pulling the reset 
pin low with an external reset switch will 
not reset the chip; the only cure is to 
power down and let the machine cool off. 
A very helpful service technician at a 
(continued) 


Would you hire an entire band when 
all you need is one instrument? Of 
course not. 


So why use a whole orchestra of 
computers when all you need is one 
to develop software for virtually any 
type of micro-processor? 


The secret? Avocet's family of 
cross-assemblers. With Avocet 
cross-assemblers you can develop 
software for practically every kind of 
processor — without having to 
switch to another development 
system along the way! 


(Cross- Nestle to Beat the Band! 


Development Tools That Work 
Avocet cross-assemblersare fast, reliable 


and user-proven in over 4 years of actual 


use. Ask NASA, IBM, Xerox or the 
hundreds of other organizations that use 
them. Every time you see a new micro- 


'processor-based product, there's a good 


chance it was developed with Avocet 
cross-assemblers. 


Avocet cross-assemblers are easy to use. 
They run on almost any personal com- 
puter and processassemblylanguage for 
the most popular microprocessor families. 


| Your Computer Can Be A 


Complete Development System 
Avocet has the tools you need to enter 
and assemble your soft-ware and finally 
cast it in EPROM: 


VEDIT Text Editor makes source code 
entry a snap. Full-screen editing plus a 


TECO.-like command mode for advanced 


tasks. Easy installation - INSTALL pro- 
gram supports over 40 terminals and 
personal computers. Customizable 
keyboard layout. CP/M-80, CP/M-86, 
MSBDOSsPCDGS.. ares. a a scm $15 50 


EPROM Programmers let you pro- 
gram, verify, compare, read, display 
EPROMS but cost less because they 
communicate through your personal 
computer or terminal. No personality 
modules! On-board intelligence provides 
menu-based setup for 34 different 
EPROMS, EEPROMS andMPUs (40-pin 
devices require socket adaptors). Self- 
contained unit with internal power supply, 
RS-232 interface, Textool ZIF socket. 


| Driver software (sold separately) gives 


you access to all programmer features 
through your computer, lets you down- 
load cross-assembler output files, copy 
EPROM to disk. 


| Model 7228 Advanced Programmer 


— Supports all PROM typeslisted. Super- 
fast "adaptive" programming algorithm 
programs 2764 in 1.1 minutes. 

Model7128Standard Programmer — 
Lower-cost version of 7228. Supports all 


PROM types except "A" versions of 2764 
and 27128. Standard programming algo- 


| xn programs 2764 in 6.8 minutes. 


Circle 32 on inquiry card. 


Avocet Target 
Cross-assembler Microprocessor 
XASM04 NEW 6804 
XASM05 6805 
XASMO9 6809 
XASM18 1802/1805 
XASM48 8048/8041 
XASMSI 8051 
XASM65 6502/65C02 
XASM68 6800/01, 6301 
XASM75 NEC 7500 
XASM85 8085 
XASM400 COP400 
XASMF8 F8/3870 | 
` XASMZ8 Z8 ‹ 
XASMZ80 Z80 
XMAC682 NEW 68200 
.XMAC68K NEW 68000/68010 


Model 7956 and 7956-SA Gang Pro- 
grammers — Similar features to 7228, 
but program as many as 8 EPROMS at 
once. 7956-SA stand-alone version copies 
from a master EPROM. 7956 lab version 
has all features of stand-alone plus RS- 
232 interface. 

EPROM: 2758, 2716, 2732, 27324, 2764, 2764A, 
27128, 27128A, 27256, 2508, 2516, 2532, 2564, 68764, 
68766, 5133, 5143. CMOS: 27C16, 27C32, 27C64, 
MC6716. EEPROM: 5213, X2816A, 48016, 12816A, 


5213H. MPU (w/adaptor): 8748, 8748H, 8749, 
8749H, 8741, 8742, 8751, 8755. 


7228 Advanced Programmer § 549 
7128 Standard Programmer 429 
7956 Laboratory Gang Programmer 1099 
7956-SA Stand-Alone Gang Programmer 879 
PDV Driver Software 95 
481 8748 Family Socket Adaptor 98 
511 8751 Socket Adaptor 174 
755 8755 Socket Adaptor 135 
CABLE RS-232 Cable (specify gender) 30 


HEXTRAN Universal HEX File Con- 
verter — Convert assembler output to 
other formats for downloading to de- 
velopment systems and target boards. 
Also useful for examining object file, 
changing load addresses, extracting parts 
of files. Converts to and from Intel, 
Motorola, MOS, RCA, Fairchild, Tek- 
tronix, ТТ, Binary and HEX/ASCII Dump 
formats. For CP/M, CP/M-86, MSDOS, 
GD н: a doe sar e аео a жив $250 


Ask about UNIX. 


CP/M-86 
CP/M-80 IBMPC,MSDOS** 
$ 250.00 $ 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
500.00 500.00 
250.00 250.00 
300.00 300.00 
300.00 300.00 
200.00 250.00 
250.00 250.00 
595.00 595.00 
595.00 595.00 


AVOCET’S SUPERB 68000 CROSS- 
ASSEMBLER — With exhaustive field 
testing completed, our 68000 assembler 
is available for immediate shipment. 
XMAC68K supports Motorola standard 
assembly language for the 68000 and 
68010. Macros, cross-reference, struc- 
tured assembly statements, instruction 
optimization and more. Linker and 
librarian included. Comprehensive, well- 
written manual. XMAC682 for MK68200 
has similar features. 


Call us toll-free for some straight talk 
about development systems. 


1-800-448-8500 


(in the U.S. Except Alaska and Hawaii) 


VISA and Mastercard accepted. All popular disc formats now available 
--please specify, Prices do not include shipping and handling -- call for exact 
quotes. OEM INQUIRIES INVITED. 


*Trademark of Digital Research 


**Trademark of Microsoft 


AVOCET 


SYSTEMS INC. 


DEPT. 1184-8 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TELEX 467210 
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local dealer helped to find the problem 

and replaced the plastic video chip with 

a ceramic one; the problem disappeared. 

І hope this information will help Mr. 

Kuhman and other BYTE readers with 
similar lockup or hang problems. 

R. SUNLEY 

Winnipeg, Manitoba 

Canada 


Foun Locos 
| liked the review "Four Logos for the IBM 
PC" by Mark Bridger (August, page 287). 
It was a well-written, in-depth, and fair 
review, : 

| was especially pleased with the text 
box “Recursion: Therein Lies a Тай” (page 
300), because Mark Bridger realizes the 
importance of optimizing tail recursion 
and making the best use of stack space. 

IBM Logo (from Logo Computer Sys- 
tems Inc.) was written in machine code by 
people who were determined to get per- 
formance. Tail recursion and list process- 
ing are optimized. 

| could not resist the temptation to 


rewrite the recursive version of your Sieve 
program (listing 6. page 301) to make it 
more efficient (by making it tail recursive 
and by building up the lists with FPUT). 

The new version can find all of the prime 
numbers between | and 1500 on an IBM 
PC with only 128K. 


TO SIEVE :N 
PR SIEVE2 BF IOTA :N [ ] 
END 


TO SIEVE2 :LIST :RESULT 

IF EMPTYP :LIST (OP REV :RESULT (]] 

OP SIEVE2 (SHRINKIT (FIRST :LIST) 
‘LIST []) FPUT FIRST :LIST :RESULT 

END 


TO REV ‘LIST RESULT 

IF EMPTYP :LIST [OP :RESULT] 

OP REV (BUTFIRST :LIST) 
(FPUT (FIRST :LIST) :RESULT) 

END 


TO SHRINKIT :N :LIST :RESULT 

Е EMPTYP :LIST (OP REV :RESULT [] ] 
LOCAL "T MAKE "Т (FIRST :LIST) / :N 
F NOT :T =INT T 

[MAKE "RESULT FPUT (FIRST :LIST) 


:RESULT] 
OP SHRINKIT :N (BF:LIST) :RESULT 
END 


TO IOTA :N 
LOCAL "T MAKE "T LIST :N 
REPEAT :№ — 1 


[MAKE "T FPUT (FIRST T) – 1) T] 
OUTPUT T 
END 


IAN MACMILLAN 

Logo Computer Systems Inc. 
Lachine, Quebec 

Canada 


COMPAQ PLUS 
Mark Dahmkes review of the Compaq Plus 
(July, page 247) was very informative ex- 
cept for one small bit of misinformation. 
Mark was pleased to see that Compaq 
was now supplying technical information 
with its machine, such as how to open the 
cabinet, how to instal add-ons, set 
memory switches, etc. This is not entirely 
correct. 
This information is not supplied, it must 


7 REASONS WHY EVERY CORPORA 


1 You compile sales of personal computing, but 4. You have to produce 
data...track inventory...make dont have the time or desire to all kinds of reports on a regular 
client mailings..keep personnel become technical. (verran basis to keep everybody happy 
records...or need timely access PLAIN ENGLISH) (MULTI-FILE REPORTING) 
to facts and figures for any of a 3. You need from your 3. You get interrupted 
hundred other business tasks. software what everyone wants so much even the interruptions 
(RELATIONAL CAPABILITIES) from you—instant answers. get interrupted, so the last thing 


2. You want the power (DATAZOOM") you need is software that makes 


you wonder where you are. 
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be sought out. Compaq will try to answer 
questions, but it publishes no technical in- 
formation of any kind. No instructions for 
any modifications to the Compaq. such as 
adding an 8087, are provided. 

One is referred to the IBM technical 
manual for memory and I/O maps. and 
since Compaqs are sold on the basis of 
their compatibility to the IBM PC, one can 
only hope that the technical information 
contained in this volume is valid for the 
Compaq. 

DAVID KORST 
Canoga Park, CA 


Sanyo 550/555 

Га like to take this opportunity to tell you 
how much I enjoyed Bill Sudbrink's review 
of the Sanyo MBC-550/555 computers 
(August, page 270). This system certainly 
deserves the kind of attention your maga- 
zine offers. | think it is fair to say that no 
other MS-DOS computer on the market to- 
day offers as much value and performance 
for the money as the Sanyo. I have been 
using my 555 for nine months now and 


6. You have word-pro- 
cessing packages, spreadsheets, 


REVIEW FEEDBACK 


have few complaints. About the only thing 
that would make it a better machine is if 
software developers would do the little 
work needed to rewrite certain IBM- 
specific programs so that they would run 
on the many Sanyos out there. 

There were a few minor errors in Mr. 
Sudbrink's article that I'd like to correct 
also. First, the 550 comes with WordStar 
3.3—not the earlier 2.4 version stated in 
his review. Also, Sanyo now offers pur- 
chasers the choice of receiving either a 
bundle of IUS's "Easy" software packages 
or the MicroPro "Star" bundle at their 
option. 

BRAD SCHOLZ 
Norwalk, CT 


| read with interest Bill Sudbrink's review 
of the Sanyo MBC-555. | purchased the 
Sanyo as an expensive way to back up my 
Columbia 1600-4, which we use at the of- 
fice. There was a curious problem in the 
WordStar program that was bundled with 
the machine. When I installed WordStar 
and attempted to set the function keys 
similar to the way we had set them at the 


Visit your local 


computer dealer today and ask 


office, I discovered that, while | was able 
to redefine the function keys, the install 
program did not allow me to change the 
message that appeared at the bottom of 
the screen. І was able to take the program 
into the office and use the WordStar in- 
stall program, which we had purchased for 
the Columbia, to install that particular 
feature and had no difficulty doing so. 
| enjoyed the review and enjoy the 
magazine considerably. 
ROBERT C. SACKS 
Lilburn, GA 


| bought a Sanyo 4050 and have tried to 
get the Sanyo company to answer a 
number of questions about upgrading the 
memory, recommended communication 
packages, disk formats, etc., with abso- 
lutely no success. Three phone calls have 
been ignored as well as three letters; the 
last one having been sent by registered 
mail on June 28. Perhaps you or your 
readers can tell me how to get this com- 
pany to respond? 
HARVEY J. COOPERSMITH 
Elmhurst, NY E 


IE CREATURE NEEDS POWER-BASE: 


12 West 3/th Street, New York, 
NY, 10018 1-800-237-4778 


and mainframe data files, with 
no way to make them relate to 
each other. (pOWERLINKS™) 

7. You think you 


deserve some time to yourself. 
(THEN READ ON) 


Circle 335 on inquiry card. 


for Power-base™—the #l-rated 
business management program +f 
that helps you get the job ' 
done simpler. 
PowerBase 
Systems, Inc, 


WE MADE Ir POWERFUL. 


| ; gl f BUT WE KEPT IT SIMPLE. 
pfs "m SEE US AT 
Bits COfffiDEH " 
[ П | Boorus 7032, 7133. 


e etant Ww 
Use "s ANC Requires 256K for use on the IBM PC, PC/XT and compatibles. 
P Requires 320K for use on the IBM PC/AT, 
Power-base, DataZOOM, апа PowerLinks are registered trademarks а Powerbase Systems, Inc. 
IBM PC, IBM/XT, and IBM PCAT are registered trademarks of the IBM Corporation. 
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management system available for microcomputers.” That's a powerful statement. But then, 

MDBS III is an amazingly powerful software package. So powerful, in fact, that it lets you build 
mainframe-quality application systems on your micro or mini. MDBS III is not for beginners. It's for appli- 
cation developers with large data bases or complex data interrelationships who want to define data base 
structures in the most natural way— without resorting to redundancy or artificial constructs. It's for profes- 
sionals who can appreciate its extensive data security and integrity features, transaction logging, ad hoc 
query and report writing capability and its ability to serve multiple simultaneous users. And if you want the 
power and the glory that only the world's most advanced data management system can provide, MDBS III 
is for you. For information on MDBS III and our professional consulting services, write or call Micro Data 
Base Systems, Inc., MDBS/Application Development Products, 85 West Algonquin Road, Suite 400, 
Arlington Heights, IL 60005. (800) 323-3629, or (312) 981-9200. MDBSIII. ABSOLUTE POWER. 


Circle 269 on inquiry card. 


LH Not long ago, PC Magazine called MDBS III "The most complete and flexible data base 


MDBS Illis a trademark of Micro Data Base Systems Inc 


Manor is Jerry Pournelle's frankness in stating his opinions about 
products. This month his frankness extends to acknowledging 
a mistake. He retracts some criticisms of Microsoft BASIC for 
the Macintosh. Jerry also looks at several other products and 
comments on whether computer hobbyists are dinosaurs. 
Our West Coast crew reports on a dBASE Il compiler, new 
printer technology. pfs:Plan, and talking Macintoshes. Bill Raike's 
BYTE Japan column compares the Japanese computing scene 
to the American and looks at an Apple clone and several NEC 
machines. In BYTE U.K. Dick Pountain reports on new Apricots 
and a pocket computer called the Organiser. Michael Ecker pro- 
vides some mathematical recreation, and Steve Ciarcia starts a 
new custom of answering Circuit Cellar feedback in the Kernel. 
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COMPUTING AT CHAOS MANOR: NCC REFLECTIONS 
by Jerry Pournelle 


CHAOS MANOR MAIL conducted by Jerry Pournelle 


BYTE WEST COAST: NEw DEVELOPMENTS 
by John Markoff, Phil Robinson, and Ezra Shapiro 


BYTE JAPAN: TECHNOLOGY SHOCK бу William M. Raike 
BYTE U.K.: A PLETHORA OF PORTABLES by Dick Pountain 


MATHEMATICAL RECREATIONS: TOGGLING FUNCTIONS 
by Michael W. Ecker 


CIRCUIT CELLAR FEEDBACK conducted by Steve Ciarcia 
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$1.6Ocack np 


ex5025 ($1.80 X 25 = $40.00/pacW 
(Sh. wi 3 lbs per pack) 


1500 | | MEM = 51. (O EACH In Boxes of 250 


вк50250 ($1.40 X 250 = $350.00 /box) 
(Sh, wt 30 los. per box) 


$1.20 i n Cartons of 1000 


501000 ($1.20 X 1000 — $1200.00/carlon) (Shipped freight collect) | 
These prices are sa low, the manufacturer has requested to not be Identified. 
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Apology 


Hype Merchants 
Endangered Species? 
NCC 

Puzzled Bell 
Zenith Z-150 
ocreen Test 

TI Appetizer 
Keyboard Mystery 
More Macthoughts 
In Love with Love 
Boosting Borland 
Tutsim 


Eagle Scout 


BY JERRY POURNELLE 


Jerry Pournelle holds a doctorate in 
psychology and is a science-fiction 
writer who also earns a comfortable 
living writing about computers 
present and future. 


COMPUTING 


AT CHAOS MANOR 


NCC Reflections 


isn't running at Chaos Manor. Once in 

a while | may take someone's word for 
something, but when | do, | find I often 
regret it. There's no substitute for personal 
experience. 

Case in point: | reported in the July issue 
that Bruce Tonkin had found a number of 
bugs in Microsoft BASIC for the Macintosh. 

| shouldn't have. 

What | said was true: the version Bruce 
was using, 1.0, did not implement mouse 
functions; and he did report some prob- 
lems. Alas, some of those "problems" turn 
out to be rumors he'd heard, and even as 
we were speaking, Microsoft had replaced 
1.0 with 1.1, which does hook into the 
Macmouse. 

| routinely send manuscript copies of my 
reviews to affected companies so that they 
can complain about errors. (I don't pay any 
attention to other kinds of complaints.) 
Somehow, though, the copy sent to Micro- 
soft went astray. 

The best news, though, is that Microsoft 
is now bringing out Microsoft BASIC 2.0, 
which has graphics. the ability to use pull- 
down menus, and lots of other goodies. 
Note: as 1 write this, | have only 1.1, which 
works fine. I've been promised 2.0, which 
| should have long before you read this. 
More when I know more. Meanwhile, my 
apologies. 


{ dont usually write about software that 


INVASION OF THE PRODUCT 
SNATCHERS 

| sometimes think this industry is going to 
dissolve in hype. 

Case in point: at NCC І made contact with 
some people at a major hardware house, 
which I'll call the Glubnautz Company to 
protect the innocent. They asked me why 
| never reviewed their products. 

"| only write about what I'm using, and 
I've already got a good thingummy^ 

"Would you try one of ours if we sent it? 
We think you'll like it better than the Brand 
X youre using. 


"Sure. Love to." 

"Fine. Were also introducing Finkleduddy, 
a revolutionary new software product. Can 
we get you to try that?" 

"Yeah, sure, it sounds interesting. You do 
know that I'm not BYTE. and stuff you send 
me doesnt get to the BYTE product-review 
editor, and stuff you send to BYTE doesnt 
get to me^ 

"Yeah, sure, we read your column all the 
time. Can we have your card?" 

So I gave them a card. In fact, | gave them 
two: one with the BYTE address and phone 
and one giving the real address and phone 
for Dr. ]. E. Pournelle at Chaos Manor. Alas. 

Two weeks later, the phone rang at 8:30 
a.m. My staff doesnt get here before 9:00, 
so | got out of bed and staggered into the 
office. A voice with a cultured accent asked 
for Dr. J. E. Pournelle. 1 reluctantly admitted 
that was me. 

"Hi, J. E. I'm Joe Gland, media relations 
specialist for the Glubnautz Company. 
How're you doing? Hey, J. E., | see you're 
with BYTE. Great magazine. We were just 
up to New Hampshire. Must have missed 
you when we were there" 

“Yeah, well, | don’t get to New Hampshire 
very often. | live in California.’ 

"Oh? Hey, yeah, that's right, it says so on 
the card here. Look, J. E., you gave your card 
to one of our people at the booth at NCC, 
right? You want some information on our 
new Finkleduddy software. Great product. 
Really great. Revolutionary.’ 

“That's not quite the way it was.” Patient- 
ly | tried to explain that it was his people 
who had approached me and wanted me 
to evaluate his company’s products. 

“Well, we sent a copy of the Finkleduddy 
program to BYTE already.’ 

Sigh. I tried once more. "As | explained 
to the people at your booth, I am not 
BYTE.” 

"Your card says here you're with BYTE.” 

"| write a column: 

"Oh, do you? Hey, J. E., that's great! If | 


(continued) 
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Circle 10 on inquiry card. 


ADVANC=D 
M=MORIES 


COMPUTER SYSTEMS 


IBM PC 64K, 1/360 KB DRIVE ..... $1425 
IBM PC 64K, 2/360 KB DRIVES .... $1625 
IBM PC-XT, 1/360 KB 


IBM PORTABLE 256K, 
| 1/360 KB DRIVE 


IBM PORTABLE 256K, 
2/360 KB DRIVE 


COMPAQ 128K, 1/360 KB DRIVE .. CALL! 
COMPAQ 128K, 2/360 KB DRIVES . CALL! 
COMPAQ PLUS, 1/360 KB, 10Mb .. CALL! 


TAVA PC, 128K COMPLETE 
SYSTEM 


SANYO 555-2, 128K, 
2/360 KB DRIVES 


SANYO 550-2, 128K, 
2/160 KB DRIVES 


DISK DRIVES 


| TEAC 55B, 360 KB, 1/2 HT FOR IBM $123 


PANASONIC (MATSUSHITA) 360 x 
1/2 HT FOR IBM 


SANYO, 360 KB, 1/2 HT FOR IBM .. $120 
TOSHIBA, 360 KB, 1/2 HT FORIBM $145 
MITSUBISHI-M4853D, 96 TPI, 


A.M.L Пе, APPLE Пе COMPATIBLE $145 
A.M.I. Ic, APPLE Пс COMPATIBLE $175 
TRS 80 COMPATIBLE SS/DD 

IBM COMPATIBLE SS/DD 


COMMODORE COMPATIBLE, 
174 KB, SS/DD 


ACCESSORIES 


64 K DRAM CHIPS (Set of 9) 
IBM UPGRADE 


LOCKING DISKETTE FILE 
(90 Capacity] 


5%” DISKETTE HOLDER 
į (100 Capacity) 


ier С OVE DAE] CIEL UL UI C3 ee). Û Û 


ADVANCED 
MEMORIES 


187 W. Orangethorpe 
Building 1, Unit С 
Placentia, CA 92670 


(714) 528-4300 
EF мешз, шы 


Availability and prices subject to change withoul notice. 
Nol responsible for typographical errors. 


362 BYTE * NOVEMBER 1984 


CHAOS MANOR 


send you Finkleduddy, when will you 
send it back?" 
"| dont usually return software" 
"Oh. Well, J. E. it's a pretty valuable 
program. Look, I'll send you our press 
kit on the Finkleduddy program: 
"Please dont bother,’ | said. “I have 
[2 cubic feet of unreviewed software 


already. I certainly don't need апу, 


product descriptions.’ 

The conversation dwindled down- 
ward from there. It was obvious that 
Joe Gland, the "media relations 
specialist" had never read a copy of 
BYTE in his life. | found out later from 
the New Hampshire staff that when 
he'd visited the BYTE offices, it had 
become obvious that Mr. Gland had 
never read any computer magazine, 
nor had he ever used a microcom- 
puter, He'd come straight out of a con- 
sumer products environment, prob- 
ably something to do with selling 
soap. He apparently used my initials 
because he didn't know my first name. 
and the Gladhander Association 
rescinds the membership of anyone 
using honorifics like "Mister" or 
"Doctor. 

Whatever he'd been trying to do, he 
has certainly undone the relationship 
his engineering people tried to build 
while I was at NCC. I have to cope 
with a mountain of software and hard- 
ware that | feel some obligation to 
review, I'm always looking for good 
stuff. advertised or not, but let's face 
it, theres no real shortage; yet Mr. 
Gland wanted me to beg for his 
sacred products, which he would 
grudgingly send on 30-day loan, dol- 
ing out the precious gold to media 
peasants who in his imagination must 
be panting with anticipation. 

In other words, he didn't know the 
territory. 

The horrible part is that he's not 
unusual. These "product represen- 
tatives" from the consumer products 
outfits have descended in force; 
dozens of companies, including some 
old-line outfits, have employed them. 
It’s as if the micro community were 
the victims of a curse. It's the invasion 
of the product snatchers, creatures 
determined to sell computers and 
software the same way you'd hype 


Procter & Gamble soap. 

It has to stop. Look: how can it 
possibly benefit a company to 
employ "media relations specialists" 
who haven't read any of the media 
they "specialize" in relating to? 


ARE WE DINOSAURS? 

The product snatchers think computer 
hobbyists are out-of-date crumb balls, 
aged hackers dreaming of the days 
when we owned this field. We are, 
they think, obsolete fools unwilling to 
move aside and let the common peo- 
ple have their day. Query: do the com- 
mon people deserve "media relations 
specialists"? 

Is the world better off when com- 
puters and computer programs are 
thought of as "the product”? | would 
have thought that good programs, like 
good books, have authors who have 
poured something of themselves into 
their work, and that it's demeaning to 
refer to such efforts as "product" as 
if it were no more than yet another 
bar of soap. 

Leave that, though: is the hacker a 
dinosaur? Is BYTE doomed, as com- 
puters become more and more 
popular? Must all computer maga- 
zines become business oriented or 
vanish? 

No. 

First, let's look at some data. Alas, 
this is the year of the computer book. 
There are so many of them, and book- 
store managers are so unfamiliar with 
computer books, that almost no 
single title—including my own—will do 
very well. Oh, mine are making money 
for both me and the publisher, but 
less than we'd expected. Fortunately, 
| didn't insist on one of those truly 
monstrous advances, so my pub- 
lisher—Jim Baen—will still be in the 
computer-book business two years 
hence. 

Individual books aren't doing well— 
but the total sales of computer books 
this year is expected to exceed total 
sales of fiction. 

Theres a huge market out there. 
True, the book salespeople, and the 
public, don't yet know who to trust 
and what to buy, and it's going to take 

(continued) 


COMPUTER WARE 


CALL TOLL FREE 


PRINTERS 
Brother 


DKTS (rusa. soon ўн see 


А1О-2Ө sss s ESSA BR EG БЕЛӘК YA NETS 
F-10 Parallel or Serial ......... 


55 CPS Serial or Parallel , 


8510 Parallel (Prowriter)...... 


8510SP , 
8510 SCP 
8510 BPI... à 
Computer Intern 
Daisywriter 2000 W/48K . 
Comrex 
CR-2 Рага!!! , . —— а бе рий 
GRe2Oalidl REDO аниа 
CR-2 Keybo 
GR. Lc or а АИРИ we 
Datasouth 
08180  sceoces ks aurosa: UR WEN DS 
[35290 zc aaar mR ED RE 
Diablo 
620... 
630/ 
630E 
630ECS/II 
Series 36. 
Epson 
All Printer Models 
Inforunner 
ВЁйетап.. .............. eae 5249 
Juki 
ББОО MEME . Cal 
6100 . Call 
BOO es ouais cure d wach алага. кәй Call 
NEC 
BOAO) ане леан 5639 
Dor AM . S69 
2090: „аа лаага .5639 
2050 5669 
3510 51215 
3515 51215 
3530 51215 
3550 51359 
7710 51649 
7715 51649 
7799 $1649 
o aa sessile шуа KES Call 
P3 ——— ns Call 
Okidata 
All Printer Моде... _._........... Call 
Panasonic 
1091. S299 
1092 . S445 
Qume 
Letter Pro 20 Parallel or Serial . .$619 
11/40 W/Interface ................... $1369 
11/55 W/interface ................... $1569 
Silver Reed 
БАП Sa eiu айлынын жай удын 5289 
EXP500 Рага!!е!....................... 5355 
ЕХР5ОП Serial .S419 
ЕХР5Е ‚5419 
EXP55 ‚5419 
770P .S849 
(Unio n a a ea Em S849 
Star Micronics 
All Printer Models....................... Call 
Tally 
MT 160L 5555 
MT180L ....... а 5769 
Spirit80 .............. $255 
Toshiba 
P1340 Parallel or Serial . .$719 
P1351 Parallel or Seria! . . $1249 
DISK DRIVES 
lomega 
Bernoulli Boxfor|IBM 
10 Megabyte. $2095 
20 Megabyte. $2895 
Rana 
Elitel . $199 
Е!йе!!................. a 5269 
dal а wes ишо жез ERE $399 
Controller (W/Drive Only) ................ S69 
1000 W/DOS for Atari . S305 
TEC MAR 
Graphics Master ..... S449 
128K Dynamic Mei 5225 
256K Dynamic Mei $299 
Captain 128K. __, | eT и иа 5299 
СЕБЕБ аач quiet vi ишу z^ $399 


1-800-528-1054 


=—* SPECIALS OF THE MONTH* ==} 
COLUMBIA COMPUTERS 


All systems include fifteen software packages with a $3,200 value. 


1600-1 1600-1V 1600-4 1600-4V Columbia VP 
PRICED TOO LOW TO ADVERTISE 


Call for Prices. 


TECMAR-HARD DISK SUB-SYSTEMS 


Macintosh i 


5 Megabyte Removable 


10 Megabyte Fixed 


10 Megabyte in Mini Cabinet 
15 Megabyte in Mini Cabinet 


10 Megabyte Fixed/5 Megabyte Removable $2450 5 Megabyte Removable in Mini Cabinet. .. $1495 


Dual 5 Megabyte/both removable 


VIDEO TERMINALS 
ADDS 

A-2Gr--- | ‚5469 
A-3.. .S469 
Viewpoint 60 . .S483 
Viewpoint 90 . .S849 
Altos 

Smart 11. 5699 
Qume 

ОМТ 102 Green ....................... S449 
QVT 102 Amber . S469 
QVT 103 Green . S816 
QVT 103 Amber . S850 
ОМТ 108 Green. .— — | ........ S449 
ОМТ 108 АтђЬег.......,....,.......... 5519 
Televideo 

910...,., | .$439 
910+ $559 
914. .S515 
924 .$635 
925 sues ox бу uS $700 
950 „оет SSR Б $905 
BTO Gee a eers . S985 
800A (User Station). ‚5979 
Personal Termina! 5385 
Wyse 

MES A um DEMENS ED cnr S489 
EEn. A OEE ESO DEIRE 5565 
Zenith 2-29...................... $599 
DISKETTES 

Maxell 

MDET GY 100) „е ааа ацан $175 
MD:2Qtv 100) „олара rrt $225 
Scotch 

5% 55/00 (Qty 100) . $175 
5% 05/00 (Qty 100) .. $245 
Elephant 

54SS/SD(Qty100).. | ....... $155 
5% DS/DO (Qty 100) . .5218 
FUJI moıo(aty: $159 


AAT CAR 
[LIES 


AltOS alicomputer Models . ...Call 
Columbia. .. . ...... Call P Mon eene ens Call 
Eagle All Computer Models ........... Call rinc we 
нХх-12.......... mare S479 
Leading Edge Personal Computer. . . .Call S 
any 
NEC CRT-30 8 | LE $99 
PC-8201 Сотршег.................... S459 CRT-36 à; .S149 
PC-8201A-90 Battery Pack .............. S17 САТ-50 .. Call 
PC-8206A 32K Ram .....  ..... S305 CRT-70........... S549 
PC-8271A-01 AC Adapter #% ss 98 S 17 Sony 
РС-8271А-02 АС Adapter и, ...... S17 
19" RGB (KX1901A) . — $709 
PC-8281A Recorder........ . ‚589 5" RGB (KX2501A) S1089 
Northstar ai Computer Models ..... Call Taxan 
Sanyo wac-77Portable ............. Cal 12"Amber......... S125 
MBC-550 Systóffi in «us mi se cose se Call : 
MBC-555 System. «voce io c ES Call Zenith 
ZVM-122 Ambe » ..S95 
MBC-550-2 System . T .. Call 
МВС-555-2 System Call ZVM-123Greer .......................593 
3 ' Air m tan ZVM-124 . ...8129 
Televideo ZVM-133Color/RGB ........ ...$410 
802H .. ....84285 ZVM-135 Color/RGB W/Audio ‚ ...8459 
803. . 
803H . 
806/20 
TPC-1. 
TPC-2L 
26 
ie 'Nalkman 
a 'eo Cassette (WM-F-10) 
Zenith 'assette w/Auto Reverse 


Z-150 Single Огїме................ 


Z-150 Dual Drive ................. 
2-150W/10 Megabyte............. vatchman 


: ; : i&W TV (FD-20AEB) 
2-160 ООо. AWTV w/AM (FD-25) 


4" B&WTV (FD-40A) 


MODEMS B&WTV(FD-20A) 

Anchor Automation Video Recorders 
MarkXII . . — Beta Video Recorder (SL2300) 
Hayes Beta Movie 
Smartmodem300Baud.. ............ Rata Mauio Camara (АЛАС „ООП 


Smartmodem 1200 Baud ..... І 
Smartmodem 1200B Baud (IBM 
Micromodem IIE (Apple) ...... 


Racal-Vadic ai Models ............Call Order Line: 1-800-528-1054 


US Robotics password 1200..... $319 à 
Order Processing & 
Other Information: 602-954-6109 


2222 E. Indian School Rd. 
Phoenix, Arizona 85016 


== $ 


Prices reflect 3% to 5% cash discount. Product shipped іп factory cartons with manufacturer's warranty. Please ааа 10/84 
$8.00 per order for UPS shipping. Prices & availability subject to change without notice. Send cashier's check or 
money order... all other checks will delay shipping two weeks. 
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a while for them to learn; but learn 
they will Just as science-fiction 
readers have learned to trust certain 
authors, and editors, and publishing 
houses, so those interested in com- 
puters will learn to recognize certain 
names and publications. Many 
readers already have; it's the book- 
store managers who havent yet. They 
will; and it will be the hobbyists who 
show the way, as well as write many 
of the books. 

Meanwhile, the computer field 
moves fast: today's miracle is tomor- 
row's old hat. It's much easier to get 
stung buying a computer than buying 
a car. The only defense is either to 
learn more about the machines—or 
find people you trust who do know 
about them. Pournelle's Law: if you 
don't know what you're doing, find 
people who do. As long as the field 
keeps moving, there'll be a need for 
BYTE. 


Series 36: 35 cps - all-purpose interface 


Not everyone interested in com- 
puters will want to really get their 
hands dirty studying them—but quite 
afew will. After all, most people who 
read books dont try to write them, 
but there are still a vast number of 
writers, potential writers, and would- 
be writers out there. It will be the 
same for programs and programmers. 
Just as most books are not written by 
salaried writers, within a few years 
most commercially successful pro- 
grams will not be written by salaried 
programmers. They will be published 
by software houses but not written by 
staff writers. 

When BYTE first began, hobbyists 
were the entire micro community. This 
column was an unusual feature in 
BYTE because it dealt with using these 
little beasts, not just playing about 
with them or hacking their insides. In- 
deed, it was originally called the 
User's Column to distinguish it from 


630 API: 40 cps - all-purpose interface 


Treat your personal computer to 
‘famous Diablo letter-quality printing. 


Don’t settle for less: your choice of hundreds of printwheel styles, 
fully-formed characters, interfaces with IBM, Apple, Radio Shack, 
Commodore IEEE 488, Centronics Parallel" and RS232C “Serial”. 
In MTT's opinion, the best letter-quality printers on the market. 


Whether you lease or buy, you'll find MTI is the one source for all 
the computer and data communications equipment, applications ex- 
pertise and service you'll ever need. At hard-to-beat prices. Call us. 


New York: 516/621-6200, 212/767-0677, 518/449-5959 


New Jersey: 201/227-5552 


Pennsylvania: 412/931-9351 


Ohio: 216/464-6688, 513/891-7050 
Outside N.Y.S.: 800/645-6530 


mti 


"QED" Discounts 
VISA & MasterCard 


systems corp. 


Diablo сеа 


Computer & Data Communications Equipment 
Distribution /Systems Integration / Maintenance 
DEC, Intel, Texas Instruments, Hewlett-Packard, Dataproducts, Diablo, 
Lear Siegler, Esprit, C.Itoh, Racal-Vadic, MICOM, Ven-Tel, Develcon, PCI, 
U.S.Design, Digital Eng., Cipher, MicroPro, Microsoft, Polygon & Select. 
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the rest of the magazine, which largely 
appealed to true hackers. 

Things have changed a bit now. For 
one thing, I've learned a bit of hack- 
ing. For another, there are millions of 
small computers out there, most used 
by people who pay so little attention 
to what's in the machines that they 
make me look like an expert. Once we 
BYTE types, hobbyists and hackers 
and users alike, were the whole of the 
micro community. Now we're only a 
small part of it. 

We're still an important part. Far 
from being a bunch of old dinosaurs, 
we're the cutting edge of a real micro 
revolution. Part of our job is to pro- 
tect "the rest of us" from the invasion 
of the product snatchers. 

We have our work cut out. 


NCC 


The National Computer Convention 
was dull this year. The most exciting 
thing | saw had nothing to do with 
micros: it was an Intergraph design- 
automation system, and it was pretty 
wonderful. A big computer has a 
complex mouse that controls a large 
drafting table. You can draw extremely 
complex circuits, using conventional 
symbols, and specify the character- 
istics of all the components, such as 
the various chips you've sketched in. 

When youre finished, the Inter- 
graph will simulate the circuit. It 
analyzes waveforms, does fault simu- 
lation, shows you the circumstances 
under which each logic gate is ac- 
tivated, and in general does about 
everything you'd do if you'd actually 
built the hardware. 

Computer-assisted-design (CAD) 
systems aren't all that new, but I’ve 
never seen one as complex, yet easy 
to use, as the Intergraph. 

| wonder when I can get that for a 
micro? 


AN AUDIENCE WITH MA BELL 
AT&T had a big display at NCC. with 
the 3B2/300 tabletop computer, as 
well as the new Olivetti-manufactured 
PClone. The clone didn't interest me 
very much: from the specs it's Yet An- 
other, with no special features. 1 do 
(continued) 


LOOK WHO BUYS 
SOFTWARE 
FROM US! 


f you order software from 
us, you're in good company. 
You see, some of our best cus- 
tomers are America’s biggest 
corporations. 

Maybe they're attracted by 
our low, low prices(big compa- 
nies are price-conscious too!). 

Or maybe when you're an 
“ІВМ” you'relookingfor some- 
thing extra. Like the personal 
service, giant inventory, and in- 
depth technical support you'll 
find at 800-SOFTWARE. 


You see, when you call us, 
we'll take care of you like our 
business depends on it. Because 
it does. Which means when you 
place an order, you can be sure 
we'll fill it promptly. And that 
our unique Order Tracking 
System" is keeping tabs on your 
order every step of the way. 

Most important, we'll be 
there if you need us after your 
software arrives. We'll make 
sure that you'll receive the finest 
technical support and customer 


service in the industry. And that’s 
a promise. If you purchase in 
large quantities, you'll be delight- 


ed by the service our National 


Accounts Program provides. 

Next time you re looking 
forlow price and great service, 
do what IBM, Genera! Electric, 
and a lot of other big companies 
do. Pick up the phone and give 
us a call. 

We'll show you why some 
hard-headed companies buy 
their software from us. 


CHECK OUT ALL OUR INCREDIBLE BUSINESS SOFTWARE PRICES: 


dBase 11/111 
$309/$399 


$399 


Framework 


WordStar Pro Pack 
$299 


Lotus Symphony Crosstalk SuperCal< 3 Hayes Modems 1200/1200B 
$449 $105 $219 $499/$425 


АМПЕК` 

Monitors CALL 
ASHTON-TATE™ 

dBase ЛЇЇ $309/$399 

Framework $399 

Friday! $219 
AST"PRODUCTS CALL 
ATI" & COEX" TRAINING CALL 
DIGITAL RESEARCH" CALL 
FOX & GELLER CALL 
HAYES” 

Smartmadems 

1200/12008 $499/$425 

All Other Products CALL 
HERCULES™ 

Graphic Card $375 
IMST” 

4-Point Graphics $129 

PC Paintbrush $149 


amm WRITE: 
ишин 500-S0FTWARE, INC. 


2 940 Dwight Way, Suite 14 
Herkeley, CA 94710 


V py ret anne wm rr PHH 
Miss rete ft ътт йе trademark, 
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LIFETREE™ 

Volkswriter Deluxe $179 
LOTUS" 

1-2-3 $319 

Symphony $449 
MAXELL” DISKETTES CALL 
MEMOREX” DISKETTES CALL 
MICROPRO” 

WardStar $209 

WordStar Prof Package $299 

InfoStar CALL 

ChartStar $239 

TelMerge $ 99 

All Other Products CALL 
MICRORIM™ 

RBase 4000 $309 
MICROSOFT" 

Multiplan $149 

Word wiMouse $359 


4 
» 800-SOFT WARE 


TO ORDER CALL TOLL FREE: 
800-227-4587 or 415-644-3611 


Fortran $259 

All Other Products CALL 
MICRDSTUF " 

Crosstalk $105 
MULTIMATE" $299 
NORTON UTILITIES" $ 59 
QUADRAM™ CALL 
ROSESOFT™ 

Pro Key $ 99 
SOFTWARE PUBLISHERS" (PFS) CALL 
SORCIM/IUS" 

SuperCale 2/3 $159/$219 

EasyWriter 11 System $195 

IUS Easy Business Accounting $299/mad. 

All Other Products CALL 
WESTERN UNION EASY LINK” FREE 

CTS! 
Ореше nquíries weleome. 


Quantity dixcountx available through our 
National Accounts Program, 

OPurchase orders secepted. Pleiisecall in 
advance. 

L1C all forshipping charges. Overnight delivery 
available, 

[We donotaddsurcharge forcredit curd 
purchases, 
Prices may champre. Above prices are for 
IKM. PCan compatibles. 

Olinternational orders welcome: 
TELEX d2rid3800-SOFTWA nm UD 

LlCompuserve Key Ward GO-FH 

OOMemberaf Direct Marketing E and 
Better Bussiness 3ureau. 
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remain interested in the 3B2/300, 
which runs UNIX. The 3B2/300 in 
combination with the Teletype 5620 
"Blit" bit-mapped terminal looks like 
a really wonderful programming en- 
vironment. 

Incidentally, the Pyramid Tech- 
nology Corporation thinks so, too. The 
company makes fairly expensive 
multiuser minicomputers and has 
done some pretty impressive things 
with them. Pyramid's people had to 
sweat blood to adapt the Teletype 
5620 to their machine, but they've 
done it. 

One thing | didn't know: just what 
arethe practical limits of the 3B2/300? 
That is, how many jobs can it be do- 
ing before it slows down to a crawl? 
It seemed an interesting question, so 
| devised an experiment: keep adding 
tasks, each task simulating a user, un- 
til the text editor slows down enough 
to be annoying to a fast typist such 
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as me. That's no exact measure, but 
it will give a ballpark figure. Since my 
son Alex, who's been studying UNIX 
at UCSD, was along with the camera, 
we headed for the AT&T booth at a 
time when they didn't have many 
visitors. 

The booth was big, and it was 
crowded with AT&T people in three- 
piece suits despite the 105-degree Las 
Vegas weather. ATST people at shows 
have a badge system. Lowest in hier- 
archy have paper badges in plastic 
holders. Then come short white 
plastic badges. Then wider white 
badges. Then (I am not making this up) 
short gold badges. The senior officer 
present wore a wide gold badge. 

He'd never heard of Pournelle and 
had barely heard of BYTE (even 
though nearly everyone at the show 
was carrying the July BYTE with my 
AT&T comments in it). One thing he 
was sure of: he hadn't the authority 


for 6809 
8080, 280 
8088, 8086 


Real-Time Multitasking Executive 


= ROMable (< 3K) 

ш No royalties 

ш Source code included 
B Language interfaces 
Blow interrupt overhead 
Ш |nter-task messages 


Options: 

* C, Pascal, PL/M, Fortran i/f 
* Extended memory (» 64K) 

* Configuration Builder Utility 


* Resource (semaphore) 
Manager 


* Buffer Manager 
«Integer Math Library 
* Real-Time C Library 


$800 U.S. 
$ 750.5. 


AMX (for 8080) 
manual only 
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AMX, Real-Time C areTM of KADAK Products Ltd. 
280 isTM of Zilog Corp. 


KADAK Products Ltd. 


E 206-1847 W. Broadway Avenue 

Vancouver B.C., Canada V6J 1Y5 
Telephone: (604) 734-2796 
Telex: 04-55670 
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to authorize that kind of test, and he 
was pretty sure there was no one in 
Las Vegas who could. (Technology 
Division Vice-President Jack Scanlon 
was at the show as a speaker, but one 
presumes he was off duty or some- 
thing; or maybe he hasnt the 
authority?) 

"Alas" said |. "That's too bad. | 
guess I'll have to concentrate on your 
clone. Okay, Alex, get some pictures— 

"Oh no, no, we can't authorize you 
to do that. You're not supposed to 
take pictures on the show floor.” said 
the Wide Gold Badge. 

Nobody else in the show objected 
to Alex taking photographs, and the 
Apple people even moved their 
crowds around so we could get bet- 
ter shots. | dont think AT&T knows the 
territory. Anyway, that's why | have 
nothing to report on the new AT&T 
machines. 


MAN, THATS COMPATIBLE! 

The Zenith display was just down the 
aisle from AT&T. The Zenith account 
reps aren't product snatchers. They 
normally know the machines, and 
when they don't know, they have peo- 
ple who do. 

One of them, Mark Foster, a senior 
systems engineer from the St. Joseph, 
Missouri, plant, had been waiting for 
me. He writes most of the firmware 
(the code in the read-only memory or 
ROM) and wanted to show me just 
how compatible the Zenith Z-150 
really is. While he was at it, we went 
over some of the built-in debugging 
features of the Z-150. It has a lot of 
them, all impressive. The Z-150 isn't 
just a PClone; it's a distinct improve- 
ment. 

It is also compatible. Mark Foster is 
compulsive about that. For instance, 
theres one public-domain program 
that wouldn't run on the Z-150. It was 
driving everyone nuts until Mark 
found that it was actually doing a 
comparison with the checksum on the 
[BM copyright notice. No one knows 
why the programmer went to all that 
trouble—but the program will run on 
the Zenith Z-150 now. 

Foster has gone to extreme lengths 

(continued) 
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If you've been "patient" with slow 
disk drives for too long, SemiDisk 
will relieve your suffering. 


Fast- acting 


The SemiDisk, a super-fast disk 
emulator, stores and retrieves data 
much faster than either a floppy or 
hard disk. This is especially useful 
with programs such as editors, 
assemblers, compilers, spelling 
checkers, and large capacity data 
base managers. 


Easy to apply. 
Installation is as easy as plugging 
the SemiDisk into an empty slot of 

your computer, booting up 


normally, and running the 
installation software provided. No 


assembly language programming is 


required. 
Comes in regular 


SemiDisk | is the standard model 
for 5-100, for use with CP/M® 2.2. 
SemiDisk II is just as easy to use, 


Call 505-645-5510 for CBBS/NY and $05-775-4836 far CBBS/PCS, bah SemiDisk 
SemiDisk, SemiSpool trademarks of Sem iDisk Systems. CP/M trademark of Digital к= 


and offers extra speed and 
flexibility for custom S-100 
applications. There are also 
SemiDisks for TRS-80 Model 11, IBM 
PC, and Epson QX10. 


ns gentle buffers. 


CP/M*80 installation software 
includes SemiSpool, which 
temporarily stores print data in the 
SemiDisk, and continuously feeds 
the printer as it becomes ready for 
data. This buffering action allows the 
computer tö be ready for other uses 
immediately after issuing a print 
command, while the printer is 
printing. 


The optional Battery Backup Unit 
(BBU) plugs into the SemiDisk, and 
supplies power even when the 
computer ís off. It contains a battery 
which keeps the data alive during 
prolonged power outages of four 
hours or more. 


computer bulletin boards (30071200 baud) 


Stops head- 2 Ты nes 


Unlike a hard disk, which can. 
‘crash’ its head on the rapidly 
rotating disk surface, and a floppy, 
which grinds the disk constantly, the 
SemiDisk has no moving parts to 
break or wear out. No buzzing, 
clicking, grinding, or other noise. 
Just ultra-fast, silent data transfer. 


And now the really go ood news! 
SemiDisk's price won't robe your 
blood pressure. 


312K 1Mbyte 
SemiDisk 1, S-100 3995 $1795 
SemiDiskIlS-100 581245 $2095 
SemiDisk, TRS-80 1l 3995 31795 
SemiDisk, IBM PC 3945 $1795 


P.O. Box GG, Beaverton, Oregon 97075 
503-642-3100 


to make the Z-150 compatible and 
knows of no program that will run on 
the PC and won't run on the Zenith. 
Even as he was telling me this, 
Philippe Kahn, president of Borland 
International, came around to test his 
new Sidekick program on the Z-150. 
If you read last month's column, you'll 
know I'm quite fond of Sidekick (ex- 
cept for the name). Naturally | stuck 
around. 

It works fine. There is one oddity. 
When run in the color mode, one of 
the windows generated by Sidekick 
appears to be the wrong color, or at 
least a different color from what it 
displays on the PC itself. Neither Kahn 
nor Foster knew why. | last saw Foster 
muttering to himself, and | wouldn't 
be at all surprised if the next iteration 
of the Z-150 ROM changed that color. 

Shortly after we returned from NCC. 
| received a new set of ROMs for our 
own 72-150. Since I was going to be in- 
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side the machine anyway, | figured | 
might as well fill it up with memory. 

Neither operation is particularly dif- 
ficult. The Zenith Z-150, unlike the IBM 
РС, doesn't have a motherboard; every 
board, including the one holding the 
central processing unit, is a plug-in. 
Getting the main board out of the 
machine takes a little effort: not much, 
but you do have to bend it somewhat, 
since it's just a millimeter or so too 
long. Once out, installing the new 
ROMs was simple enough. There are 
also plenty of sockets for new mem- 
ory. As usual, we used 4164-type 64K- 
bit dynamic-memory chips, which we 
obtained from California Digital: 
they're currently advertised for $5.95 
each and install in sets of nine. Each 
set adds 64K bytes of memory (eight 
chips for the memory itself and one 
chip to store the parity check). 

The Z-150 does parity generation 
and checking for reliability. So does 


the IBM PC, of course, but there's a 
difference. With the Zenith 7400 
series (Z100 through Z-16l), the 
machine performs a register dump on 
finding a parity error and then exits 
to the system monitor (DOS). If you 
want to continue the program, type 
“G” and the machine will try to pick 
up where it left off. At least that's 
what Mark Foster tells me; I've never 
had a parity error, so I’ve never used 
the feature. It seems a reasonable 
thing to do, though. 

The Z-150 is well made, quiet, and 
free of glitches. I have only one prob- 
lem with it. Mrs. Pournelle, weary of 
being switched from machine to ma- 
chine, has claimed the Z-150 as her 
own to use until she finishes her read- 
ing-instruction book/program. Since 
the Z-150 has far and away the best 
color display l've ever seen for any 
PClone—it scrolls smoothly, without 

(continued) 
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flashing—1 don't get to play Cygnus's 
Star Fleet | in color as often as I like. 


COLOR VERSUS MONOCHROME 
There's one other problem with the 
Z-150, but it's generic to nearly all 
PClones and, for that matter, to most 
of the microcomputers I’ve yet seen. 

If you use the Z-150 with its color 
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screen for word processing, the letters 
are just a bit fuzzy. It's not too notice- 
able at first, but it's enough to tire the 
eyes after working several hours. The 
150 comes with both composite and 
RGB (red-green-blue) color output as 
standard, so it's only necessary to 
plug in a high-resolution mono- 
chrome monitor to clear up the situa- 
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tion. ‘True, that involves having two 
monitors if you want color as well, and 
its a nontrivial exercise finding a 
place to keep two monitors; but with 
the Z-150 you have that choice. When 
you buy an IBM PC, you have to 
choose one or the other (or buy an 
extra board). 

Mrs. Pournelle has been using the 
color monitor. This was mostly 
because the only good monochrome 
monitor | have (other than the one 
that came with the IBM, and that has 
the wrong kind of plug) is the 9-inch 
amber-screen monitor that belongs to 
Adeline, my Otrona. Today, though. 
we plugged in the Otrona monitor to 
the Z-150, and it's a great improve- 
ment for word processing, which is 
what she's doing to get her book out; 
so | fear I've lost the Otrona screen. 

The “fuzzy image” problem is hard- 
ly unique to the Z-150. It's at least as 
bad for both the Z-100 and the IBM 
PC. Indeed, | have yet to see a color- 
monitor system | could write books 
with. High-resolution monochrome 
works fine, though, on both Zeniths 
(100 and 150) and the IBM PC itself. 
Incidentally, since Adeline mostly gets 
used on trips (І wrote some of this col- 
umn with her in my Las Vegas hotel 
room), we have generally used Ade- 
lines amber screen with Zorro the 
Z-100. She doesn't seem to mind. 


THE EXCEPTIONAL TI 

The one machine that has good 
monochrome letters displayed on its 
color screen is the Т1 Professional, 
which has great color and well-shaped 
letters. Nothing comes up to my stan- 
dards: | use a memory-mapped video 
board into a high-resolution 15-inch 
Hitachi black-and-white monitor, 
which gives pleasing letters 1 can see 
from five feet away. | sure wish some- 
body would make something that 
good for new machines. The TI Pro- 
fessional, though, is plenty good 
enough, even for people with eye 
problems. 

It has one problem: there's a rapid- 
ly blinking cursor that's optimally de- 
signed to drive you mad. Peter Flynn 
thinks there's a way to turn that off. 

(continued) 
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The Zenith Z-150 has 
quite the nicest keyboard 
of any computer | know, 
including the Archive 
keyboard I'm using to 
write this with. 


| sure hope that hes right. 

There's a lot to like about the TI. | 
was going to review it for this column, 
but today the TI technicians came out 
and did things to Big Tex. He got a 
new motherboard, a new processor, 


and a whole mess of other stuff. Alas, 


one of the new boards is so thick that 
the TI people had to remove the 
speech board, which is a pity; | was 
just getting used to the idea of using 
the TI as my telephone. It will dial 
numbers and let you talk through its 
headset (as well as accept voice 
commands). 

Theres much software for the TI, 
although not as much as for the PC 
or the Z-150. Alas, alas, Sidekick, 
Borland's nearly indispensable note- 
book/calculator utility, won't work with 
Big Tex. The good news is that I'm try- 
ing to put the TI people and Borland's 
Philippe Kahn in touch with each 
other: Philippe thinks it wouldnt be 
much trouble to get Sidekick working 
with the Professional if TI will send 
him a machine and the information he 
needs. 

With Sidekick and the voice capa- 
bility restored (and I'm betting TI will 
figure out how to get all that working 
at the same time before you can read 
this), Big Tex may just become the 
"master machine" to control a lot of 
the others here, provided that | can 
get that blinking cursor under control. 
| would like a good color/mono- 
chrome combination, and the TI has 
both, as well as an excellent keyboard. 
| may even use it as a terminal to con- 
trol a genuine IBM PC. 

At the moment, though, it won't 
even read the directory of standard 
IBM PC disks, so | can't even play Star 
Fleet | with it. | suppose there's some 
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kind of conversion routine, but I'll 
never get it implemented before | 
have to send this off. More when | 
know more. 


THE KEYBOARD MYSTERY 
The IBM PC comes with an infuriating- 
ly excellent keyboard. 

That is: I find the sculpting, touch, 
and feel of the genuine IBM PC key- 
board highly acceptable; excellent, in 
fact. On the other hand, the key lay- 
out, with that extra key between the 
Z and Shift, and the tilde (^) between 
the quotation marks and Return, is 
enough to make a saint weep, espe- 
cially when you remember that IBM 
manufactures the Selectric with its 
wonderful keyboard. 

Practically nobody likes the IBM 
keyboard: so what did ! see all over 
NCC? 

Why, I saw PClones with key layouts 
identical to the IBM but without the 
excellent touch and feel of the IBM. 
Worse, there's a plethora of keyboards 
that have the same goofy layout, in 
that there are extra keys between the 
Shift and the Z, and between the 
quotes and Return—but they aren't 
even the same keys that IBM put 
there! This is insanity cubed. The 
extra key near the Z is bad enough: 
but putting that extra key on the 
Return row makes it physically impos- 
sible, for me at least, to reach Return 
when I have my fingers on the normal 
home keys. Yet. having sacrificed a 
sane key layout, these silly companies 
go on to assert their independence by 
making their keyboard just a little dif- 
ferent from the genuine IBM. 

For instance, there's a great little 
Australian lap-sized computer, but I'l] 
probably never be able to use it 
because my little fingers not long 
enough to reach Return when my 
index finger is on the “J” home key. 

Dumb. 

| know why this happens: there's 
some kind of regulation, perhaps a 
union rule, that forbids anyone in- 
volved with keyboard and display de- 
sign to be a touch-typist. The design 
engineers are pecking about with two 
fingers; what does it matter to them 
how the keys are laid out? More: 


because they are staring at the key- 
board and not looking at the screen, 
they don't notice ugly scrolling, screen 
flashing. flickering cursor, and other 
distractions. 

Fortunately, there are exceptions as 
well as remedies. 

The simplest remedy is to learn to 
live with the IBM PC keyboard. This 
you can do if you buy one of those 
programs that rearrange the IBM PC's 
keyboard. There are a number of 
them. I use Magic Keyboard, which is 
run as part of my PC's start-up proce- 
dure Magic Keyboard is a small 
demon that sits at the top of memory 
and turns those badly placed keys 
into about what you'd like them to be. 
It toggles on and off with Control-l, 
while Control-3 toggles the PC in and 
out of graphics mode, making it easy 
to draw figures on the PC screen. 

Another remedy is to buy a Zenith 
2-150 instead of a PC. The Z-150 has 
quite the nicest keyboard of any com- 
puter | know, including the Archive key- 
board I'm using to write this with. For 
that matter, the TI Professional's key- 
board is really excellent, laid out like 
a Selectric. 

You can also buy a Key Tronic KB 
5] 51. We've installed one on the IBM 
PC ("installed" = unplug old, plug in 
new keyboard) and it works fine. The 
5151 has all the keys of the IBM PC 
keyboard plus some extras and 
they're much better laid out. It's not 
quite a Selectric, but it's close enough. 
There's even a stiff-springed Reset key 
set where you can't possibly hit it by 
accident. It accomplishes the same 
result as the "Control-Alternate- 
Delete" kludge the PC wants. 

The Key Tronic layout is good, it 
looks nice, and the keys are well 
shaped. Alas, 1 find | like the feel of 
the genuine PC keyboard far better 
than I do the 5151's. This is, of course, 
a matter of personal taste, and there's 
nothing wrong with the Key Tronic's 
feel; indeed, I'm sure that many 
typists will prefer the 5151, which has 
a softinaudible mechanical click and 
good travel. 

The Key Tronic 5151 keyboard mea- 
sures 8/6 by 20 inches, as opposed to 

(continued) 
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the IBM's 7% by 18 inches. The size 
difference isn't really noticeable 
unless you have space problems. It 
has nice little lights to tell you if the 
Caps Lock and Num Lock keys are on 
or off, something the IBM keyboard 
badly needs. The cursor control keys 
are much more sensibly arranged. 
too. It may be just what you're look- 
ing for. Recommended. but try it first 
to be sure you like the feel. 


MORE MACTHOUGHTS 
Apple had a new two-story booth at 
NCC. The upper story was filled with 


minibooths, about as small as the- 


library carrels they assign you in 
graduate school. Developers of Apple 
software were given use of these mini- 
booths in shifts. 

There are a lot of them. with some 
pretty impressive stuff. Probably the 
most impressive was a package that 
attaches to the print head on the 
Macintosh's Imagewriter (printer). 
Once the device, which contains a 
light source and an electric eye, is in 
place, the software package causes 
the print head to scan across what- 
ever document is in the Imagewriter. 
The scanner sends a stream of data 
back to the Mac, and Hey Presto!, 
your document, whether words or 
pictures, is digitized into a MacPaint 
file. 

There was also a program to pro- 
duce poetry, namely rhymed couplets. 
| was reminded of the public poet in 
Kismet and his introduction song, “Fine 
Rhymes Have 1." 

There was a C compiler, said to be 
full Whitesmiths С. 

There was a program to generate 
musical scores. 

There were several database pro- 
grams. 

With the exception of the digitizer, 
al] these programs and many more 
had certain things in соттоп: 


|. They were demonstrated by their 

owners, and audience suggestions 

were in general not implemented. 

2. The developers said they were 

ready ‘now.’ 

3. They promised review copies within 
(continued) 
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I've developed a definite 
love/hate relationship 
with my own Mac. 


a few days but had none! could take 
home. 

4. The review copies haven't come as 
of September 5, two months after 
NCC. 

As I said, the digitizer was an excep- 
tion: its owner said he couldn't pos- 
sibly ship a review copy before 
September. | have a recent letter con- 
firming that. For the rest, the software 
will be ready Real Soon Now; at least 
we can all hope so. The C compiler 
would be especially important, since 
it might enable us to write some new 
Mactools and utilities. 

Meanwhile, 
definite love/hate relationship with my 
own Mac. On the one hand, it writes 


l've developed a, 
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wonderful letters. І find that I like doing 
illustrated manuscripts printing a 
fried egg in the middle of a line, and 
simply being silly with boldface. 
shadow, etc. 

On the other hand, its painfully 
slow, and sometimes its limits are just 
silly. For example, after you create and 
store a document of any length at all, 
you may not be able to print it. At- 
tempts to print produce quite a lot of 
disk activity lasting a minute or more, 
followed by the message. "Disk Full. 
Please Try Again: 

Trying again produces the same 
result, and indeed you can probably 
stay there trying until you starve. 
Eventually you get the picture: this is 
no temporary problem. You have to 
do something, like erase stuff off your 
disk. Indeed, it turns out that you can't 
have very much at all on the MacWrite 
system disk if you want documents 
more than a page long. Okay. Query: 


No more scraps to see who gets to use the printer 
first. No more tangles with cables everytime you 
want to connect to peripherals. No more jostling 
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heavy equipment around the office. 


WOULDN'T YOU RATHER SWITCH 


THAN FIGHT? 


Portal allows you to quickly and easily 


introduce a comprehensive switching 
system that will handle terminals, 
printers, modems, CPUs and other 
RS232 compatible devices. Up to 32 
ports can handle 16 simuitaneous 
connections. 

SAVING TIME AND MONE Y— 
NOW THAT'S A SWITCH 


Portal gives you network capabilities at a 

fraction of the cost. With features such as hunt 
group (acts much like a multi-line telephone that 
will ensure the user gets through to an open mode) 
and wait queues that will automatically notify user 
once the requested peripheral is available. There's 
more good news and features. Call or write today 


PORTAL 


. ENFIN RESOURCES INC. 


for complete details. 


150 Metcalfe St. 
Suite 102B, Ottawa 
Ontario K2P 1P1 
613-230-1759 


Circle 157 on inquiry card. 


why does it try to save the document 
for so very long before it discovers 
theres not enough room? Surely it 
could check that first. 


FALLING IN LOVE WITH LOVE 
What I find interesting is that every- 
one loves the idea of the Macintosh; 
but when pressed they don't care for 
the actual implementation. Everything 
is going to be fixed when we get hard 
disks and the 512K-byte memory "Fat 
Mac;' and meantime we ought to be 
grateful that there's a machine to rival 
the IBM PC. 

Macintosh is the machine for "the 
rest of us,’ the nonhackers of this 
world. What's interesting is that it's 
the hacker types who are the most 
passionate defenders of Mac. They 
don't use it much if they have one at 
all. They do their work on something 


. else. After all, it's the machine for the 


naive user. Since the naive user 
doesn't know what small computers 
can do, he's not going to notice the 
Mac's problems; he's too busy getting 
his work done. 

That view may even be correct. Cer- 
tainly the Mac is easier to learn than 
the IBM PC. Whether it's easierto use 
is a different story. 

| keep hoping. ! really do. I don't 
want to see an IBM-dominated world. 
| have more faith in American tech- 
nology than the "we must save the 
Mac at all costs because it's the only 
alternative to Big Blue" school, but | 
don't want to see Apple and the Mac 
fail. On the other hand, I'm getting 
very weary of the promises and hype. 
There was a full-page ad in the Wall 
Street Journal weeks ago showing Mac- 
screen after Macscreen, each with a 
new and different application pro- 
gram up and running. In the real 
world, though, those programs will be 
available Real Soon Now. 

Progress is happening. Dr. Michael 
Hyson has a new version of Mac- 
FORTH that doesn't crash unless he 
does something egregiously wrong. 
As 1 said earlier, there's a good Micro- 
soft BASIC. At NCC I saw a C com- 
piler, even though | don't have it 


weeks after it was promised. 
(continued) 


CBS Comp 


-Books 


Inside CP/M Plus: A Guide for Users 

With this clear guide to the updated version of CP/M for 
8-bit machines, you can take advantage of all the 
features offered by one of todays hottest operating 
systems. Complete with reference section of CP/M PLUS 
commands. $18.45 


Inside CP/M-86: A Gulde for Users 

The first complete guide to CP/M for16-bit computers. 
Emphasis is on quicker start-up times and better use of 
automated command sequences. Includes detailed 

coverage of CP/M-86 system commands. $17.45 


Inside Concurrent CP/M: A Gulde for Users 
Everything you need to know about the new multi-tasking 
system for16-bit machines—presented in tutorial sections 
that will soon have you performing file transformations 
without special programming. Includes a complete 
reference table of CONCURRENT CP/M niece 
18.45 


„Апа the Cortesi bestseller that started It all 


Inside CP/M: A Guide for Users and Programmers 

"That rare gem, the well done introductory computer 

book."— Personal Computer Age. "A landmark work...by 

far the best CP/M guide I’ve мы E E 
6.4 


UNIX Programmer's Manual: Volume 4 

By Bell Laboratories. This invaluable reference is your 
prime source for information on the use of system calls, 
special languages. compiler-writer tools, and all other 
aspects of the UNIX operating system. $35.45 


UNIX Programmer’s Manual: Volume 2 

By Bell Laboratorles. The companion to Volume 1 
provides supplementary information conveniently 
organized into the areas of basics, editing, language 
tools, document preparation, and system p ims 


Programming the IBM Personal Computer: Cobol 

By Nelli Graham. Only an expertlike Graham could 
introduce the IBM PC version of Cobol so clearly. He 

shows users how to construct a Cobol program. compile 

it, link itto previously written routines, and execute it. 520.45 


Also available with disk at $40.45 


Using the IBM PC: Organization and 

Assembly Language Programming 

By Mark A. Franklin. 7he Assembly Language book for 
1984. From basic data types and hardware/software 
concepts to interfacing with higher-level languages, it 
contains a wealth of hard-fact information. $20.45 


Computer 


= FROM HOUT, RINEHART & WINSTON 


Help Command Isn't Enough 


Circle 53 on Inquiry card. 
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Even Philippe Kahn is getting in the 
act: he intends to have a Macintosh 
version of Turbo Pascal (for $49.95!) 
before the end of the year. 

It could well be that the Mac will 
become all it was supposed to be. 
What bothers me is that the early pur- 
chasers were made unwitting venture 
capitalists when they thought they 
were buying "the computer for the 
rest of us.” 


SUCCESS STORY 

Philippe Kahn's Borland International 
has done it again: this time it's a bun- 
dle of Pascal software tools called the 
Turbo Toolbox. | have a test version. 
By the time you read this, the pro- 
grams will be for sale. As usual, the 
price is reasonable. The tools include 
a B-tree search and a sorting system; 
l've seen stuff like this, but not as well 
thought out, sell for hundreds of 
dollars. 

Borland is, nearly single-handedly, 
transforming the micro industry, large- 
ly by doing things right. For example, 
the indispensable Sidekick utility has 
already been updated (if you run a PC 
or PClone without Sidekick, you don't 
know what you're missing). Borland 
keeps doing new and better versions 
of Turbo Pascal. A Modula-2 compiler 
is already in alpha test, and now 
Kahn's people are doing a BASIC 
compiler that will, of course, sell for 
$49.95. 

Meanwhile, the people at Borland 
pay attention to user complaints. They 
keep revising their products to make 
them better, and they keep their 
prices low. 

Philippe Kahn tells the story of how 
a bunch of venture capitalists visited 
his company. “We don’t need venture 
capital" he says, “but ! thought it 
would be fun to hear what they had 
to say. 

What they found horrified them. 
Here was a company started on a 
shoestring. Most of the furniture 
comes from secondhand stores, and 
they use banquet tables for desks. 
They started out in offices above a 
garage and took out their first adver- 
tisements on credit secured largely by 
some favorable reviews (including one 
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of mine). 

They dont have any Harvard or 
Stanford MBAs. They do have com- 
puters, and most of the marketing 
decisions are modeled on spread- 
sheets—in fact, on the spreadsheet 
whose source -they give you with 
Turbo Pascal. If the activity looks prof- 
itable they do it. It's an old Wall Street 
adage: "Nobody ever went broke 
making a profit" In these days of 
“profitability maximization.” its an 
adage often forgotten to the peril of 
the maximizers. | 

Borland sells decent products at 
good prices, and if you dont like what 
you get, you can get your money 
back. 

That's the kind of attitude the micro 
community needs. 


TUTSIM 

It ain't easy to use, the documentation 
is terrible, and the user interface 
leaves a lot to be desired: but if you 
want to solve differential equations or 
do really complex numerical analysis 
on an IBM PC or PClone, Tutsim is 
what you need. 

Tutsim is a very advanced computa- 
tional program "analog computer,’ 
complete with "feedback resistors" 
and “condensers”; only instead of 
wires and walls of operational 
amplifiers and other hardware, you 
"use an IBM PC and this program. 

If Tutsim sold at a more reasonable 
price, I'd say buy it for the learning ex- 
perience; I've had a lot of fun figur- 
ing out how high tennis balls rise on 
the fifteenth bounce and solving com- 
plex meeting engagements. It is pos- 
sible, given the Tutsim program and 
documents and an elementary knowl- 
edge of calculus, to make your PC or 
PClone do some pretty amazing 
simulations, nothing like the big CAD 
simulators, but still more than worth- 
while; stuff like shock absorbers, elec- 
tronic systems, etc. | even managed to 
simulate a Richardson arms race. 
(Lewis F. Richardson tried to model a 
two-nation arms race using a series of 
differential equations; more on that in 
Strategy of Technology by Stefan Possony 
and Jerry Pournelle and "Microcom- 
puters in the Study of Politics: Predict- 


ing Wars with the Richardson Arms- 
Race Model" by Philip A. Schrodt in 
the July 1982 BYTE, page 108.) 
Tutsim has the potential to be one 
of the best educational tools I've ever 
seen. If the documents were im- 
proved and the price lowered, 
Applied i could really do well by do- 
ing good. A recent letter from 
Applied i says they're doing all that. 
Meanwhile, if you need Tutsim, you 
need it bad. It would be a really super 
program for the Macintosh. 


EAGLE FLIES! 

Two months ago | detailed the prob- 
lems we'd had getting our programs 
out of the Eagle 1600 and over to an 
IBM PC. All's well that ends well. The 
interesting part is that our program- 
mers, now that they know there's a 
way to get stuff out of the Eagle and 
into a PC, insist they wantto work with 
the Eagle; it's fast, convenient, and 
just easier to work with. 

On the other hand, fair warning: the 
Eagle company has problems. There's 
a creditor committee and a new presi- 
dent. The original founding president 
is dead, one of the major software 
designers is dead, and Mr. Kappen- 
man, the Eagle founder | worked most 
closely with, has left the company. 
Rumors fly about the long-term sur- 
vivability of the company. 

That's a subject | know little about. 
I've taken a number of courses in 
economics and finance, and l'm sup- 
posed to know a lot about political 
economy: but | preserve my reputa- 
tion as a financial wizard by not mak- 
ing predictions. 

| do like Eagle machinery. I'm not 
fond of the documents. Eagle people 
have been helpful to me on the 
phone, but my correspondents give 
mixed reports, depending on when 
they called. 

Eagle has more or less discontinued 
the 1600 series. At least, orders are 
not being taken. The Spirit XL is a 
very nice portable PClone about 98 
percent PCompatible. 

My troops like Eagles. So do I. More 
than that | can't say. 

Anyway, our data-transport prob- 

(continued) 
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YOUR 
DOS MANUAL 


WHEN YOU 
NEED IT! 


Now your DOS manual is available on disk! Think of it, no more 
searching or fumbling through hundreds of pages to find the 
command you need. Suppose you want to know how to use a DOS 
command, just type HELP and the command name. In the blink of an 
eye the information is on your screen, ful) instructions on how to 
properly use the command, complete with examples. Suppose you 
can't remember the command you want, just type HELP and all the 
commands are displayed on the screen in alphabetic order. 
Command/Assist gives you the ability to create custom help displays. 
NOW YOU CAN TAKE COMMAND. 
Micro Design International Inc. 
6566 University Blvd.. Winter Park, Fl 32792 • (305) 657-6604 


Outside U.S. add $15.00 (Payment must be a bank drafl payable in 
U.S. dollars.) 

(НМ EA PC. XT. and PC DOS are cegesiered trade marks of INTERNATIONAL BUSINESS MACHINE CORP 
MS DOS. a registered trade mark et MICROSOFT CORP 


$49.95 


AVAILABLE ONLY FOR 
IBM PC, XT AND 
COMPATIBLES 
USING PC/MS DOS 
2.0 or GREATER 


ORDER YOUR COPY OF Command/Assist TODAY! 

For Visa and MasterCard orders call: 

TOLL FREE 800-221-5444 Ext. 800 ' 

(OUR LINES ARE OPEN ANY TIME DAY OR NIGHT). 


Dealer and Distributor inquiries welcome, Call: TOLL FREE 
800-327-1056 Ext. 5118/IM FLORIDA B00-432-8515 Ext. 5118 
Another quality product from MICRO DESIGN INTERNATIONAL 
your internal Hard Disk solution, 


r—————— P د م ف‎ N که کا اق ف کر کے بے کے تل سف کک کر لہ کے س‎ аера плов DE 


Command/Assist $49.95 Plus $5.00 shipping and handling. 
COD orders add an additional $2.50. 
Certified Check М/О 
MC/  VISA/ Я 
Expires 
Name 
Address 
Cily 
State/Zip 


lems were solved in a number of 
parallel ways. First. Dave Sturgiss of 
Eagle took copies of our disks and 
had the Eagle engineers transform 
them to standard IBM PC format. That 
Worked fine. (Understand: our data- 
transport problems were with the 
1600; there is no such problem with 
the Eagle Spirit XL or the Turbo РС) 

At the same time, Dave Butterfield 
of Locus Computing, the Santa 
Monica outfit that designed much of 
the AT&T 3B2/300 networking soft- 
ware, managed to read the Eagle 
disks into a VAX and use the Locus 
networking system to download onto 
an IBM PC. That worked fine, too. 
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Thanks, Dave. 

The Disk Maker | people are solv- 
ing the problem generically by teach- 
ing Disk Maker I to read Eagle 96-tpi 
disks. 

Finally, the Eagle engineering peo- 
ple swear blind that if your Eagle disks 
are aligned just right they're able to 
write to an IBM PC format just fine. 
You may recall that I'd thought it was 
alignment and sent the troops out to 
buy a new disk drive rather than try 
to align the old one. It turns out my 
idea was right, but the alignment is 
really critical. Anyway, Dave Sturgiss is 
arranging to have Eagle align both my 
drives. Well see how that works. 


ITEMS DISCUSSED 


Design Automation. . . Not Available 
system 

Intergraph 

One Madison Industrial Park 
Huntsville, AL 35807 

(205) 772-2000 


Macintosh 

Apple Computer 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 


Microsoft BASIC for the 
Macintosh 

Microsoft Corporation 
10700 Northup Way 
Bellevue, WA 98004 
(206) 826-8080 


MULES eee СИЕ ЖЕ, $40 
Electronic Arts 

2755 Campus Dr. 

San Mateo, CA 94403 

(415) 571-717] 


Borland International 
4113 Scotts Valley Dr. 
Scotts Valley. CA 95066 
(408) 438-8400 


Spirit XL 

Turbo PC 

Eagle Computer 

983 University Ave. 
Los Gatos. CA 95030 
(408) 395-5005 
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Star Fleet 1 
postage and handling 
Cygnus 
POB 57825 
Webster, TX 77589 
(713) 486-4163 
TI Professional from $2495 
Texas Instruments 
POB 402430 
Department DCA232BY 
Dallas, TX 75240 
(800) 527-3500 


5350-52000 
Applied i 
200 California Ave. 
Palo Alto, CA 94306 
(415) 325-4800 


Zenith Z-150 

Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(800) 842-9000 ext. I 


from $2199 


5151 


Keyboard 

Key Tronic Corporation 
POB 14687 

Spokane, WA 99214 
(509) 928-8000 


3B2/300 

AT&T 

222 Broadway 

New York. NY 10038 
(212) 669-2584 


| have seen and worked with the 
wonderful Eagle Turbo PC. The com- 
pany keeps promising me my own 
copy, but every time one is available 
a new wave of orders comes in. 
Sturgiss says he can't even keep one 
on his desk: the salespeople roam the 
halls looking for machines to ship. The 
Turbo PC is about 98 percent IBM PC 
compatible (Lotus 1-2-3 and Flight 
Simulator, including the World War 1 
mode, run right out of the box), but 
in keeping with Eagle's philosophy it 
does more than that. It has an 8086 
(rather than IBM's 8088) and runs 
faster than the IBM even when the 
Eagle is in its "slow" or "compatible" 
mode. It also has a "Turbo" mode that 
goes like sin. 

The Eagle Turbo PC is apparently a 
souped-up 1600 with added features 
to make it as nearly IBM PC compati- 
ble as Eagle can manage. It has more 
slots than an ІВМ; it's faster; and it has 
a better keyboard arrangement. | 
would be very glad to hear that Eagle 
is alive and well. 

Its a real dilemma for columnists: 
if we don't recommend good com- 
panies, they may very well die. If we 
do, and they die anyway, we de- 
servedly get letters from those who 
bought machines only to find they 
have orphans. 

Eagle has contracted with Bell & 
Howell to provide servicing, including 
warranty service, through 1989, so 
that removes one worry. 

Use your own judgment on this one. 


WRAP-UP 
Once again, I'm out of space before 
l've finished my list. 

There are two games of the month: 
Star Fleet I, which is likely to drive me 
crazy but | keep coming back for 
more, and МОЕ. from Electronic 
Arts. МОЕ. is a cross between Ham- 
murabi, Diplomacy, and an arcade 
game, with lots of subtle strategic 
decisions—provided that you're skill- 
ful enough with a joystick to imple- 
ment what you've decided to do. The 
kids love it. I like it well enough ex- 
cept for the arcade aspects; I've never 
been very good at hand-eye coordina- 
tion. | managed to beat two boys and 
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MY 8 
the computer, though: strategy ex- 
perience will tell... / FAVORITE 
The PClone of the month is still the 
2-150; it's full of surprises, all good | | 
= ^ MODEM 
The book of the month is The Recur- NY | Г 
sive Universe Бу William Poundstone | is the XI00 POPCOM from PRENTICE. 
(William Morrow & Co). This is a 7 Mark Klein 
thought-provoking series of essays on Fall 1984 BYTE Guide 
thermodynamics, Maxwell's Demon, to the IBM PC 
the Game of Life and Fifty Million 
Monkeys. І read it off and on during 
lulls in the Olympic modern pen- "The POPCOM works well with practically 


tathlon competition. Recommended. i any data communications program —from 


Next month, with any luck, I'l] be 
done with Footfall and can clean up the simplest to the ee api 
ran erfler, Jr. 


some of that threatening pile of un- August 21, 1984, 


reviewed software, Ш * . — PCMAGALINE 


"This modem offers extra features for 20% 


Editors Note: Rejoice. Footfall is finally less than a Hayes Smartmodem 1200” - 
finished. For those who don't know, Footfall ER 
is the latest Niven/Pournelle science-fiction July 23, 1984, Info World 
novel spectacular. Look for it from Ballantine i 
Books next spring. Хм 

More good news. You don't have to go to ' We couldn't have said it better ourselves. 
a computer show to get a signed copy of the 
Pournelle Users Guide poster. This is a won- MD PRENTICE 


derful thing, done by Robert Tinney, show- ! | 
ing Pournelle astride a stack of dead com- — 209 

puters, ready to do battle with yet another. d | | 
You can get one free at the BYTE booth at ты 


most computer shows. If it's one either Jerry 
or Robert are at, they'll be glad to sign it. PERSONAL COMPUTER MODEMS 


For those who can't go to shows, Workman 
and Associates (112 Marion Ave., Pasadena, 
CA 91106, (818) 796-4401) is selling 25 
numbered copies signed by Timney and 
Pournelle and 1000 signed or inscribed by 
Jerry alone. If you'd like it inscribed to a cer- 
tain person, make that clear in the letter order- 
ing the poster. It's sent in a mailing tube, post- 
paid. Inscribed posters will take a couple of 
weeks longer, since Jerry does these in batches. 


= Jerry Pournelle welcomes readers’ comments * 

+ and opinions. Send a self-addressed, stamped * 

: envelope to Jerry Pournelle, clo BYTE | j | 

: Publications. РОВ 372, Hancock, NH * | 

: 03449. Please put your address on the let- $ il ? c — 

* ter as well as on the envelope. Due to the z ; к=”, - SN 

е high volume of letters, Jerry cannot guarantee • ^. PO. Вох 3544 


е с ) 266 Casplan Drive ' 
; a personal reply. JM  POPCOM™ is a trademark of PRENTICE Corporation Sunnyvale, CA 


94088-3544 


в 
ачаттткЕвьепвааазеааеввьаарьвеевеввевь®»Ф%®% | 
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SAVE OVER 71500 ON 
YOUR NEXT IBM PC. 
AND YOUR NEXT. 
AND YOUR NEXT. 
AND YOUR NEXT. 


half the cost. It also elim- 
inates the cost of LAN con- 
presented some real prob- trollers, taps, and expensive 
lems. Additional PCs are ы cabling. 
costly. And the problems get tougher when you So whether you're adding your secretary or 
need shared data access and communication 15 colleagues, Alloy's 
between PCs. Alloy's revolutionary PC-PLUS PC-PLUS can do itata 
solves these problems. For S195 for each user much lower cost and 
processor and the addition of a dumb terminal, ^ with higher performance. 
PC-PLUS transforms your IBM PC into a power- — Bestof all, it’s available 
ful multi-user, multi-processor system. right now See PC-PLUS 
In any system requiring more than one PC, in action at Computer- 
PC-PLUS provides a more powerful andlessex- land? Businessland, and 
pensive alternative. PC-PLUS is almosttwice as at your local dealer. 
fast as an IBM PC. And PC-PLUS is ten times Or call Alloy today at — , 
faster than LANs (Local Area Networks) at (617) 875-6100. Computer Products, Inc. 


Until now, adding extra users 
to your office system has 


Alloy Computer Products, Inc., 100 Pennsylvania Ave., Framingham, 
U 

COMDERK Fall "BA Massachusetts 01701. (6171 875-6100, TWX: 710-346-0394 
November 14-18, 1984 In Europe: Alloy Computer Products (Europel Ltd., 

Las Vegas Convention Center Cirencester, Gloucestershire, England. Tel: 0285-68709, Tlx: 43340 
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PANCHO? TONTO MAYBE? 
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Dear Jerry, 

| found Borland's Sidekick to be gener- 
ally well designed and implemented ex- 
cept for two inconvenient features. 

First, it is copy-protected, meaning it 
can't be copied onto a hard disk or RAM 
disk for faster operation. The whole util- 
ity doesn't reside in memory; it reads from 
help text files and notepad document files 
on the disk. Since the whole idea of Side- 
kick is that it be available at the poke of 
a key, that means it has to occupy a disk 
drive all the time or you wind up chang- 
ing disks very often. 

Second, when you try to run GW BASIC 
with Sidekick in the background, the com- 
puter hangs up. You can’t break out of it: 
you can only turn the computer off and 
on again. This is extremely hazardous for 
computers with integral hard disks. It 
means a guaranteed head crash unless 
your particular model of hard disk auto- 
matically retracts to a Janding track after 
a certain period of inactivity. Before you 
can run GW BASIC, you have to reboot to 
get rid of Sidekick. Again, this is quite 
time-consuming and therefore inconve- 
nient for a hard-disk user. | was told that 
Boriand is working on that bug and that 
a GW BASIC-compatible Sidekick is in the 
works. 

These two faults combine to make Side- 
kick much less useful than it could be. In 
a machine with one hard disk and one 
floppy disk, it's more of a kick in the side 
than a sidekick. In all fairness, | was told 
that a hard-disk version will probably be 
offered at a higher cost Real Soon Now. 

f your machine has a hard disk, wait for 
the hard-disk version. If you use GW 
BASIC a lot. wait for the friendly version 
to come. If you have only one floppy-disk 
drive, Sidekick may not be worth the ad- 
ditional disk changing. 

Changing subjects, as president of 
SAPASSLA (the Society of American Pro- 
grammers Against Silly Software License 
Agreements) it is my privilege to inform 
you that at our last meeting you were 
named honorary chairman for the cour- 
ageous way in which you have cham- 
pioned the cause of common sense in our 


young industry. We all owe you a debt of 
gratitude. 

DAVE HAMNER 

Hudson, OH 


Actually, both you and 1 have read the 
documents wrong: you can put Sidekick 
on a hard disk very easily. All you have 
to do is copy all the files over (except 
SK.EXE). Then, when you turn the ma- 
chine on, you do SK from the A drive. You 
can then remove the Sidekick disk until 
the next time you turn the machine off. 
I'm no fan of copy protection, but I have 
to admit this is the least harmful kind. In- 
cidentally, Philippe Kahn tells me he's 
starting a new policy to make life even 
easier for Sidekick purchasers. 

In the fine print of the Sidekick docu- 
ments, it tells you there's a configuration 
program that lets you tell it that the 
notepad and help files are on a drive 
other than A, and once you've done that 
configuration you never have to do it 
again. Thus, the hard-disk version works 
already—and at no extra cost. I do agree: 
if you have only one disk drive, Sidekick 
is probably not worth the effort. 

1 asked Kahn about GW BASIC. He's 
never tried it. If you really have problems, 
Borland will refund your money. Oh—and 
there's a new version of Sidekick that will 
even work with the Pro-Key keyboard re- 
arranger. | don't myself care for Pro-Key 
because it messes about with the ma- 
chine's registers; 1 prefer Magic Key- 
board. However. for Pro-Key fans, there's 
a new Sidekick that works with it; maybe 
it will work with GW BASIC. 

Thanks for the election. I'll try to live 
up to the office.—]Jerry 


Is TURBO THAT GOOD? 


Dear Jerry, 

| happen to have a copy of Turbo Pascal 
version 2.0 for my personal computer and 
think that it's really the best Pascal avail- 
able, especially considering the price. 
However, | am getting a little tired of 
people's unbounded praise for it. Look— 
it's very good, but it's not perfect. What 
realy prompted this letter was your 
remark in June that you havent heard one 
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complaint about Turbo Pascal. Here are 
a few. 

As part of its ultraefficient operation, 
Turbo has some compiler-directive de- ' 
faults that can be extremely frustrating to 
the novice who doesn't yet know how to 
set them. For instance, recursion is not 
allowed, there is no way to stop program 
execution (e.g. endless loops) without 
turning the computer off, and subscript 
checking is not performed. In case the 
problems of no subscript checking have 
never occurred to you. consider what 
would happen if you tried to read a string 
of length 132 into a variable declared to 
be of length 5. That's right—it gets read 
in and possibly writes over the operating 
system. l've never seen a Pascal (or any 
other language for that matter) that lets 
something like that happen! 

As those who have Turbo know, when 
you first get it youhaveto "install" it. You 
supposedly have the opportunity to 
define whatever keys you wish to operate 
the editor with, including the program- 
mable function keys. Problem is, some 
programmable function keys (depending 
on the specific ASCII code they generate) 
just won't program in; that is, the editor 
ignores them. Borland promises to fix this 
in version 3.0. Also (at least on CP/M-80 
versions). you must first install the editor 
commands, then install the terminal; any 
other sequence used to install the editor 
commands will not work. The result would 
be that the default WordStar editor com- 
mands are used instead. 

га also like to point out what | feel is 
an outright design mistake on the part of 
Borland. First, a little background. During 
my upbringing on Pascal, I've learned 
what | feel to be a rather effective method 
of inputting sets of data: use the end-of- 
line (EOLN) function to test for the end of 
a particular data element (it's set true by 
a carriage return) and use the end-of-file 
(EOF) function to test for the end of a data 
set (this is set true by the end-of-file char- 
acter Control-Z). If this isn't real clear, im- 
agine reading in several names to several 
groups. The end of each name is indicated 
with a carriage return, and the end of each 
group is indicated by a Control-Z. Every 
other version of Pascal Ive used has al- 

(continued) 
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lowed this sort of control scheme without 
any hitches, but not Turbo. 

The folks at Borland found an obscure 
paragraph in the manual to justify this. It 
states that in the special case of reading 
in strings from the CON: device, if a string 
read in is terminated prior to its defined 
length (i.e., entering eight characters for a 
string defined to be length 10), then a 
Control-Z is appended to the string. Of 
course, this Control-Z sets EOF to true 
even though one has only hit a carriage 
return. 

The Turbo manual (along with every 
other Pascal book) states that EOLN is set 
true by either a carriage return or an end- 
of-file character and EOF is set true only 
by the end-of-file character. The only 
justification Borland can offer for this ob- 
vious contradiction is that the manual says 
its supposed to work that way. There is 
no sensible explanation for it One way 
around this is to change the default /О 
device to TRM., but this can create other 
problems 1 dont feel like elaborating on. 

I'm not down on Turbo, but | am just a 
little tired of people claiming its abso- 
lutely perfect. Let's face it folks, nothing's 
perfect or above criticism. 

RION T. CASSIDY 
San Luis Obispo, CA 


Gee, did I go overboard in my first ap- 
praisal of Turbo? Possibly. On the other 
hand, | was so pleasantly shocked to see 
a good product, marketed intelligently, 
priced reasonably, and put out by really 
nice people— 

Your points are well taken. Thanks. 
—Jerry 


NETWORKS AND BULLETIN 
BOARDS 


Dear Jerry, 

| want you to consider coverage in your 
column of the telecommunications re- 
sources, from local bulletin boards to net- 
works like CompuServe. I’m sure you have 
had at least some experience with these. 
Why don't you join in message exchanges 
on CompuServes IBM PC Special Interest 
Group subsystem (just type GO PCS131). 
By the way, that SIG is not affiliated with 
nor supported by IBM. 

Also, we would like to hear more about 
your experiences with public-domain soft- 
ware. There are some great programs out 
there for the IBM PC, like PC-Talk, Newkey, 
PC-File, and dozens of utilities to browse 
through files, look at directory contents, 
and selectively delete files. 
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These are generally available through 
CompuServe's SIG databases and also 
from the local boards. Boards are great 
sources of info and gossip. Come join in! 
You'll spend more time than you probably 
have to spare, but you'll have fun. And just 
think of the expansion of the effectiveness 
of your efforts to promote sanity in this 
industry. Some of the principals of some 
companies are participating now on 
CompuServe. For example, Philippe Kahn 
gets instant give and take about his prod- 
ucts there. 

LARRY WEISS 
Garland, TX 


Agreed: now that Footfall is done | can 
devote more time to playing about with 
small computers, and Га love to. Learn- 
ing more about what's available from net- 
works and bulletin boards will be one of 
my first tasks. l'd appreciate tips on 
where to begin. Гуе been out of touch 
too long.—jerry 


BELIEVE IT OR NOT 
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Dear Jerry, 

In the April BYTE (page 64), you men- 
tioned somethings about telephone cus- 
tomer software support. Because | work 
in customer support for a good-sized 
OEM 1 was intrigued. You were right on 
most aspects of the game. It is difficult. 
boring, and tends,to drive the best people 
out fast. 

To show you what the other side of the 
picture looks like, | transcribed one half 
of a telephone conversation that is very 
close to what a real customer-support per- 
son finds himself doing for several hours 
per day. In reading this, you must imagine 
the poor man (or woman) speaking into 
a telephone handset, hunched over a pile 
of mostly out-of-date manuals, in a small 
room with at least four other people doing 
the same thing. The name, of course, has 
been changed to protect the guilty. 


“Hey, this is Rupert with Enisoft, what's 
up?" 

"You can't get anything on the screen?" 

"Well, is it plugged in?" 

“No, look in the back of the terminal: 

“No, the back—the side opposite to the 
side with the screen on it.” 

"Okay, good.” 

"Can you see the black cord coming 
out? Yeah? Okay, is it plugged into the 
wall?" 

"It's lying on the ground? Okay, so you 
can see the cord part of it. What's the end 


of the cord doing—I mean, where can you 
see the end of the cord?" 

"Its lying on the ground, too? Okay, well 
there's our problem. You need to plug it 
into the wall" 

"No, there's a hole in the wall. Can you 
see it?" 

"Okay, now the prongs on the plug—see 
them, they're on the other side from the 
cord—no, no, on the plug. not the 
terminal—they go into the hole" 

"It won't go in? Okay, are you sure it's 
right side up? The single prong should go 
into the bottom hole... No. it sounds like 
you have it sideways... Look, it plugs in 
just like a vacuum cleaner.’ 

"There is no third hole?" 

"Okay. so on that one socket you're look- 
ing at there are only two holes, then the 
screw below that.’ 

“And the plug definitely has three 
prongs on it. Okay, I'm going to have to 
get back to you on this.” 

CHARLES SHAPIRO 
Atlanta, GA 


Ye gods! 

Actually, | think Digital Research has 
made a ghastly mistake with its new tech- 
nical-support policy. The other day Jim 
Hudson told me he spent three weeks 
trying to get hold of someone there to 
tell him why his Digital Research C com- 
piler kept blowing up when he tried to 
use 8087 math-chip routines. 

Eventually, after DR people continually 
refused to talk to him until he paid his 
5250/уеаг technical-support fees, he got 
hold of someone there who wanted to 
buy one of his Zenith 2-100 8087 support 
boards—and told them he wouldnt sell 
until they answered his question. 

The answer was that the compiler, or 
at least the version he had, didn't sup- 
port the 8087 math chip although the 
advertisements said it did. 

1 don't think anyone should have to pay 
$250 a year to find out that a product 
doesnt do what the advertisements say 
it does. 

Last minute note: DR people say they 
agree with me and that they are retrain- 
ing some telephone receptionists. We'll 
see. They also say the newest version of 
the compiler can use the 8087. I haven't 
seen it.—Jerry 


SCIENTIFIC LANGUAGES 
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Dear Jerry. 
| read with great interest Jay Pasachoff's 
(continued) 


Mass storage without mass confusion. 


' Your hard disk system. Do you choose а half-height or full height? How about storage 
| capacities and back-up media? 
Talk to us at QuCeS. We make it easy to amass mass storage. That's because no 
one offers you so many choices in a single line. Like 10 to 114 megabytes 
of fixed Winchester drives. Plus, for backing up, there's our 5 Mb 
removable cartridge, our Уз " streaming tape, or the old stand- 
by...your floppies. 
Qur new V4" tape streamer, for example, can back up 20 
megabytes in less than 10 minutes. To back up more, just pop 
in another tape cartridge. 

The newest addition to the QuCeS family is also very compatible. 
With the rest of our line. With your office. All backed up with a one-year 
warranty and a very economical price. 

Here's onemorewaywe simplify your life. Every QuCeS harddisk gets along 
famously with machines and operating systems from Apple to Wang, 
including IBM, Epson, Canon, TI and Radio Shack. 
QuCeS. When the disk is hard, we make the decision easy. Call us today at 
201-548-2135 for more details. Circle 353 on inquiry card. 


See us а! 
"1 ' Computer Services COMPDEN” Fall '84 


| EE 3 Quces | Drive, Metuchen, N.J. 08840 840 (201) 548-2135 Booth #966 


TELEX 299410 QCS Las Vegas Convention Center 
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Change your diskette to fit the IBM PC 


THE FILE CONNECTION 


8" DISKETTE SYSTEM FOR THE IBM PC 


Our "FILE CONNECTION" programs provide 8" diskette file exchange 
between the IBM PC and most Micro-Mini-Main Frame computer 
systems. 


Our "WORD CONNECTION” programs provide 8” diskette text docu- 
ment exchange between the IBM PC and many word processing 
systems. | 


Our "DISPLAYWRITER CONNECTION" programs transform documents 
from Textpack, Wordstar, Multimate, etc. to the new DisplayWrite 2 
format. 


In addition to our hardware and program products, we also provide 
a conversion service for customer supplied diskettes. Please contact 
us for information about the hundreds of 5'4” and 8” lake formats 
and systems which we currently support. 


FLAGSTAFF ENGINEERING / P.O. Box 1970 / Flagstaff, AZ 86002 
Telephone 602-774-5188 / Telex 705609 FLAG-ENG-UD 
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letter to you (April, page 404). Although 
my current position is that of director of 
a computing center, my background is in 
astronomy, which qualifies me to com- 
ment on his views. 

To begin with. Mr. Pasachoff overstates 
the case when he writes that '. . . it seems 
unlikely that scientists will change to 
Pascal, Modula-2, or whatever” Some scien- 
tists will undoubtedly never abandon FOR- 
TRAN until they are forced to. But many 
of us adopted better languages a long 
time ago. When | worked at the U.S. Naval 
Observatory, a large part of the program- 
ming was done in PL/I. Languages such as 
BASIC, C, and Pascal also are widely used 
among scientists. 

It is simply not true that `. .. physics and 
astronomy students simply have to learn 
FORTRAN:' Like students of any other 
disciplines, those in physics and 
astronomy should be introduced to pro- 
gramming by use of a structured language. 
such as Pascal. Although a student whose 
first introduction to programming is by 
way of FORTRAN may not be permanently 
brain damaged, as some computing pro- 
fessionals feel, Niklaus Wirth's observation 
that it is difficult to find a language that 
incorporates structuring principles to a 
lesser degree than FORTRAN is certainly 
relevant. Even FORTRAN-77, which pro- 
vides some of the control structures so 
lacking in FORTRAN-IV, still fails to include 
a number of necessary features, such as 
recursive subroutines, and remains, in my 
opinion, an inferior language. 

After they have mastered a structured 
language, physics and astronomy students 
may want to learn a little FORTRAN to be 
able to interpret FORTRAN programs writ- 
ten by others or to incorporate FORTRAN 
subroutines into their own programs. Such 
needed subroutines can always be linked 
with a main program written in a struc- 
tured language. With our VAX-11/780 it is 
simple, as long as you are careful when 
passing parameters, to link a main pro- 
gram written in, for example, Pascal, with 
a FORTRAN subroutine. 

Three cheers to you for being unrepen- 
tant about FORTRAN and for your perti- 
nent comments. Perhaps with the develop- 
ment of new languages such as Ada and 
Modula-2 many scientists will finally give 
up their obsession with FORTRAN and 
realize that more suitable languages exist 
for their programming tasks. 

RICHARD BRANHAM 
Mendoza, Argentina 


Thanks for the kind words. 
| haven't repented yet/—Jerry 8 


The Ven-Tel Half Сага. 
The only 1200 baud modem 
for vour IBM XT or IBM Portable PC. 


The Ven-Tel Half Card™ is the only internal 1200/300 baud 
modem that fits in the small expansion slots of the IBM-XT and 
the IBM Portable. 


Free Expansion Slot. If you own an IBM PC-XT, look inside the 
chassis sometime. You'll see a number of standard sized ex- 
pansion slots and one unused half-sized slot. That's where the 
Half Card™ fits—in a spot that would otherwise be wasted. So 
why take up one (or sometimes two) valuable full-size slots for 
your modem? With the Half Card," it's like getting an extra ex- 
pansion slot for free. 


True Portability. IBM Portable PC owners will appreciate the 
true portability offered by the Half Card,” the only modem that 
fits in the half-sized slots of the Portable. When you're on the 
road, you won't need to pack along a bulky external modem, 
cable and power supply. Your modem will already be inside your 
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automatic dialing using the industry standard 'AT" command 
set, automatic answer on any ring, and full compatibility with 
virtually all software. 


The Half Card" comes complete with one of the most popular 
communications software packages available, CROSSTALK 
XVI by Microstuf. Whether you use an information service such 
as The Source or Dow Jones News Retrieval, or transfer files 
and electronic mail, the Half Card'" connects your Portable or 
XT to the world. 


Effortless Communication 


From Ven-Tel Inc. 
2342 Walsh Ave. 

Santa Clara, CA 95051 

(408) 727-5721 


That power cord may look 
innocent. But it could suddenly turn 
against your PC. 

It could, for example, hurl a 
power spike from static or lightning into its delicate 
circuitry. Men out its memory. Or destroying a defense- 
less componen 

Dont risk if. Get a 
ó-outlet Wire Tree Plus™ surge 
protector from NETWORK™ It 
guards against spikes. Filters 
out RF Interference, And it's 
the only device with two 
phone jacks to protect 
modems against surges. 

Other unique features in- 
clude separate switches for 
the CPU and peripherals 
and a bracket that 
mounts under the front of the workstation. 

The illuminated switches are easy to reach, and yet 

recessed, so you cant accidentally shut down power 
and lose data. 
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If you dont need ó outlets, pick up our 4-outlet 
Wire Tree™ Or our EUM CUM Wire Cube" 
that's ideal for portable computers. 
That'll take care of power surges. But what if 
p your foot gets tangled in a r cord? Prevent 
is potential disaster with the Wire Away™ It 
stores up to four 18-gauge wires and ends the 
haza lous mess of dangling ссх 
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The dBASE 
Compiler 


package, new 


printer 


technology, 
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talking 
Macintoshes 


BY JOHN MARKOFF, 
PHIL ROBINSON, 
AND EZRA SHAPIRO 


Ezra Shapiro (McGraw-Hill, 425 
Battery St., San Francisco, CA 
94111) is BYTE's West Coast 
bureau chief, John Markoff and Phil 
Robinson (1000 Elwell Ct., Palo 
Alto. CA 94303) are BYTE senior 
technical editors. 
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wo of the most widespread data- 

base-management programs ever 

marketed are dBASE 1! and dBASE 
Il] from Ashton-Tate. A key to their success 
is their programmability. Although the pro- 
grams themselves are fully functional, their 
cryptic command structures are a source of 
frustration for many users. As a result, con- 
sultants and programmers have built a 
lucrative profession out of manipulating the 
products’ built-in programming language to 
produce menu-driven database packages in 
which the end user is completely protected 
from dBASE. 

However, it has not all been gravy for 
dBASE programmers. In order to market an 
application for dBASE, a developer either 
had to purchase one copy of Ashton-Tate's 
RunTime module for each copy of the pack- 
age he wished to sell, or distribute original, 
unprotected source code that could easily 
be pirated. 

Today, a package called dB Compiler from 
Wordtech Systems of Orinda, California, 
may be the answer to many dBASE pro- 
grammers' dreams, The program, which 
consists of a compiler and a linker, is similar 
in operation to many Pascal compilers. It 
takes source code written for Ashton-Tate's 
dBASE products and compiles it into low- 
level intermediate code (so much like 
Pascal's p-code, in fact, that authors Richard 
Sheng, San San Sheng, and Charles Chou 
refer to it as "d-code"). The dB Compiler 
program then builds a command file and 
several overlays (PC-DOS and MS-DOS ver- 
sions produce an .EXE file and two over- 
lays; the CP/M-80 version yields a СОМ file 
and three overlays) that incorporate emula- 
tion of most major dBASE functions and the 
application programmer's material. A word 
processor can create original source code 
for dB Compiler; actual dBASE is required 
only for interactive program debugging and 
for database file creation, which dB Com- 
piler does not support. 

The dB Compiler package is essentially a 
self-contained new program that parses 
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dBASE syntax. It handles all dBASE com- 
mands and functions except those interac- 
tive commands that would drop the user 
back into dBASE when finished. The pro- 
gram's authors decided that dB Compiler 
would use interpreted d-code, rather than 
compile all the way down to assembly lan- 
guage, in order to support the dBASE 
macro substitution facility. 

As Wordtech doesn't impose any license 
fees for the programs produced with dB 
Compiler, a developer is freed from the 
RurTime requirement and can market 
dBASE applications at a much lower cost 
than before. In addition, compilation rep- 
resents an effective form of encryption that 
protects the author's original source code. 

Furthermore, dB Compiler is a handy tool 
for businesses. A firm that wished to devel- 
op a complex dBASE application to be used 
by a large number of employees on sepa- 
rate microcomputers would have to pur- 
chase one copy of dB Compiler and one 
copy of dBASE- period. The application 
programs created by dB Compiler could be 
distributed in unlimited quantities. 

Wordtech's principals, Dave Miller and 
Mike Gardner, are quick to point out that 
dB Compiler may not offer the same speed 
increases that other programming language 
compilers do. Some operations are much 
faster than they were, while others are a bit 
slower, depending on the size of the data- 
base, the type of data being handled, and 
the nature and complexity of the manipu- 
lations performed. In general, they predict 
a 20 to 25 percent increase in speed under 
most conditions. 

The current price of the dB Compiler 
package is $750. A CP/M-80 version was 
shipped around June 15, generic MS-DOS 
on July 8, PC-DOS on August 8, and a 
CP/M-86 version was planned for the end 
of August. Cross-compilers (to compile 
source under one operating system for use 
under another) are available for $3 50 each. 
These are all compilers for use with dBASE 

(continued) 
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Il. Wordtech plans to develop а 16-bit 
version for dBASE Ш and intends to 
announce a trade-in policy in the near 
future. The purchase price includes 
free bug fixes forever and free up- 
grades for one full year from the date 
of purchase. 


MAGNETIC PRINTING RIVALS 
LASERS . 
Recently a number of U.S. companies, 
including Hewlett-Packard, have intro- 
duced their own versions of the 
Canon laser printer, and Apple Com- 
puter is set to use the Canon as a 
print-server in its promised network of 
Macintoshes and Lisas. But as soon 
as it appeared that the personal com- 
puter industry had settled on laser 
printing as office automation's tech- 
nology of the future, a new rival ap- 
peared on the horizon. 

Ferix, a Start-up company from Fre- 
mont, California, has introduced a 


DYSAN 
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novel magnetic printing technology 
that may potentially undercut low-cost 
laser printing before it gets off the 
ground. The first Ferix product, the 
Model 800 Magnetic Printer, looks like 
a desktop copier. However, it has an 
8085 microprocessor, contains both 
serial and parallel interfaces, and has 
both ROM (read-only memory) and 
RAM · (random-access read/write 
memory) cartridges to allow you to 
alter fonts. With the addition of a 
graphics controller, the Model 800 
can function as a bit-map printer. 
The Model 800 is targeted at almost 
exactly the same market as the Canon 
laser printer. It prints 10 pages per 
minute (14 pages in duplication mode) 
and is designed for applications that 
print between 2000 and 10,000 pages 
per month. The cost of supplies (not 
including paper) may fall as low as 
one cent per page. Ferix plans to sell 
the model to OEM (original equip- 


protects disks 


in sleeves of 
TYVEK. 


Here's why. 


Quality disks deserve a quality sleeve. 

Sleeves of TYVEK* spunbonded olefin 

provide unsurpassed data protection 

Decause 

1. TYVEK is strong— won't tear like paper. 

2. TYVEK does not lint. 

3. TYVEK is smooth, non-abrasive. 

4. TYVEK is chemically clean, has a 
neutral pH. 

5. TYVEK reduces static problems. 

6. TYVEK is unaffected by water. 


Take the first step to maximum disk data 
protection. Call 800-44 TYVEK for the 
names of manufacturers who rely on 
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sleeves of TYVEK. 


*TYVEK is DuPont's trademark for 
sounbonded olefin. Du Pont makes 
EK, not sleeves. 


Dysan is a registered trademark of 
Dysan Corporation 
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ment manufacturer) distributors for 
between $2000 and $3000, depend- 
ing upon the quantity ordered and 
the features desired. 

Ferix uses a semiconductor-like pro- 
cess to produce a thin-film magnetic 
printing head that differs significant- 
ly from traditional ring/core heads 
that employ wire coils wrapped 
around a soft magnetic material. In- 
stead, the Ferix technology incor- 
porates an “inside-out” architecture 
that focuses magnetic flux patterns to 
produce distinct magnetic boundaries 
in an array of magnetic heads. Inside- 
out in this case means that each in- 
dividual magnetic coil (which is litho- 
graphically deposited on a substrate} 
is actually embedded in a magnetic 
material shaped like a half doughnut. 
This approach results in a flux pattern 
that generates less interference, or 
crosstalk, between individual heads 
and produces sharper characters with 
higher definition. The Ferix head pro- 
jects the flux pattern through the 
plane of the substrate instead of off 
an edge as in traditional recording 
techniques. Although the manufactur- 
ing process of the flexible thin-film 
head is similar to that of semiconduc- 
tors, it uses an entirely wet chemistry 
and 7-micron technology—a much 
larger scale. 

The head array is embedded in a 
flexible strip that slides across a 
rotating drum. The heads deposit a 
magnetic bit-map image on the drum 
material that is similar to the magnetic 
material used in conventional floppy 
disks. After the image is recorded, 
toner is transferred from the drum to 
the paper and fused in a manner 
somewhat akin to a traditional xero- 
graphic process. 

One of the intriguing aspects of the 
Ferix process is that once the image 
is written to the drum, it stays in- 
definitely, allowing the device to easily 
function as a copier. The magnetic 
image is deposited on the drum as if 
it were an 8%- by ll-inch sheet of 
paper (three lines at a time in the 
daisy-wheel emulation mode). 

Ferix President Pete Wilson claims 
that the printer is currently capable of 

(continued) 


RanmiTape-PC. 


Because backups 
should do more 
than, just 


The trouble with conventional hard 
disk backups isthat backing up is all 
they do. Theytake and store informa- 
tion- and can take a lot of time and 
effort doing it -butthey don't help you 
use that information. 

RamTape-PC is a complete data 
storage peripheral that does more 
than just take data from your PC; it 
gives you new and advanced 
capobilities. 

It gives you: Electronic disk-a Ram- 
Tape-PC exclusive. Load data into its 
360 Kbyte RAM, without reducing user's 
mernory. Breeze through file editing 
and spread sheets. With an access 
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time measured in nano-seconas, the 
electronic disk speeds every function. 

It gives you: A floppy library capa- 
bility another RamTape exclusive. 
store the contents of 32 double-sided 
floppies on one cartridge: it’s more 
manageable, less expensive, And you 
access files up to 50 times faster. 

It gives you: A choice of hard disk 
backup, either file or image oriented. A 
complete 10M8 file by file backup 
requires less than 15 minutes, with no 
user intervention. Image backup is 
even faster. The fille mode of backup 
allows great flexibility providing for 
backup and restoration of specific files 


which meet selected criteria. 

Even with its exclusive features, Ram- 
Tape-PC costs no more than ordinary 
backups. So why settle for a system 
that only takes, when the RamTape-PC 
gives, gives, gives? 

For details contact Qantex, 

60 Plant Ave, Hauppauge, NY 11788. Call 
toll-free 800-645-5292; in NY State 
516-582-6060. 


23) north atlantic 
Qantex 
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The Model 800 
produces excellent 
gray scales and 
sharp images. 


densities up to 240 by 240 dots per 
inch, but adds that this is conservative 
in terms of the potential of thin-film 
magnetic technology. The current 
pixel size is 6.5 mils. The speed of the 
current model is also nowhere near 
potential; much higher-speed printing 
should be possible in the near future. 

Wilson also says that the printing- 
head technology is generic enough 
that Ferix could place it in both 
higher-performance, more expensive 
printers and less expensive desktop 
models that could compete with the 
high end of the daisy-wheel market. 

We are impressed with the printing 
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samples that Ferix showed us, al- 
though the one graphics sample was 
slightly less dense than the output 
we've seen from laser printers. How- 
ever, the Model 800 produces ex- 
cellent gray scales and sharp images. 

So far, Ferix is the only U.S. com- 


. pany that has introduced a thin-film 


magnetic printing technology. Both a 
French and a Japanese company are 
currently selling printers based on 
more expensive magnetic technolo- 
gies. 


YET ANOTHER SPREADSHEET 

Does the world need another elec- 
tronic spreadsheet? With a personal 
computer software market flooded 
with the likes of Multiplan, SuperCalc, 
Lotus 1-2-3, and even two VisiCalcs, 
how can yet another program be 
added to the deluge? With the intro- 
duction of pfs:Plan, Software Publish- 
ing of Mountain View, California, is 


betting that there's room for another 
contender—at the low end of the 
market. The company has already 
scored with this strategy: the success 
of the PFS family (pfs:Write, pfs:File, 
pfs:Report, and so on) has firmly 
established Software Publishing as a 
leading money-maker in an over- 
crowded software industry. 

They've also been eyeing statistics 
from Future Computing, the market- 
research firm, about the purchasers of 
new personal computers; something 
like 23 percent of all microcomputer 
buyers get spreadsheet software at 
the same time they purchase their 
machines. That's a hefty market, and 
with a $140 list price for pfs:Plan, the 
company hopes to attract a significant 
chunk of it. 

The program represents one of 
Software Publishing's biggest prod- 
uct-development efforts to date; it 

(continued) 


DANA'S COMPUIER DISCOUNT 


All Items In Stock Жж Highest Quality - Lowest Pricesx Мо Waiting 


EMPTY PC/XT 
CASES (New) 


VIN FULL HEIGHT 
— [Apple Il C & E Compatible 


35 Trac 
Single sided 143 K capacity 


HARD DRIVE 
10 MEG (internal) 
w/Controller CD 


The closest thing to an $149.95 NPE 
IBM we've seen—you're ! TEAC FD55B PRE-CHRISTMAS 
sure to be pleased HALF HEIGHT The Highest Quality! SALE FOR IBM 
Apple I| E & C Compatible a SEK ks 
Slim line • 40 trac w/patch Быу от з Pimp med $79 5. 00 


Single sided 163 K capacity 


$99.99 $149.95 


Commodore? Compatible Drive 5249.95 


Compatible 


$149.95 


"Better Hurry" 


Dana's Discount Computer peo Color Ж. nA 149 E. E" 
Buyers Club x Xx ж ж $16000 DISK Dr. CD......139 | 77” P 


«$12.00 ANNUAL MEMBERSHIP 

•$10.00 CREDIT TOWARD FIRST PURCHASE 
«SPECIAL MEMBERSHIP CARD 

*MONTHLY SPECIALS FOR MEMBERS ONLY (ID REQ) 


JOIN OUR CLUB AND SAVE 


HARD DRIVE 


10 MEG (External) 
with ^2rd & software 


$119500 


SANYO COMPATIBLE 
FD55B/BIOS 


$179.95 


HARD DRIVE , $1195 
10 MEG (EXTERNAL) 
complete/card/software 


ORDER DESK 800 AM. TO 5:00 PM. Dana's Computer Discount 
Orders normaly shipped within 48 hours РО. Box 15485, Santa Ana, CA 92705 
ORDERS: 1-800-262-DANA In California: (714) 953-9105 


International orders accepted with a $5.00 surcharge for handling, plus shipping charges « We accept Visa, MasterCard, Money Orders, 
and Certified checks * California residents add 6% sales tax • All prices + Shipping « Satisfaction guaranteed or full refund. 


Sanyo, IBM, Apple, Apple ПЕ, and Commodore are all registered trademarks of Eagle, IBM, Apple and Commodore corporations. 


Product shipped in factory cartons 
with manufacturer's warranty. Prices 
& availibility subject t change 
without notice. 
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“Му computer keeps track of 135,000 cubic 
feet of wholesale auto parts.? 


The more work 
you do, the more you 
need to store. And 
the harder it is to 
work with stacks of 
floppy diskettes. 


«€ My Sysgen hard disk stores 
анатом Те whole lot and 
X Med ng runs a whole lot faster.? 


conveniently. You 
can look at any 
program or file in 
seconds. But... 


= 


Any hard disk can 
fail—and lose your 
information. So 

every Sysgen-II-G 664 nd 

hard disk includes h " 

y" cartridge tape let. lee 
back-up—up to 20 í IS S е S P 
Megabytes per , 

cartridge. (We make at night. 

back-up systems for 

other hard disks, 

too.) So you can 

protect your files in 

minutes. Instead of 


spending hours 
re-entering them. 


sysgen. Because а hard disk without tape | 


just doesnt make sense. 


Sysgen products for the IBM® PC, PC XT™, and other tape back-up for the IBM PC XT. 
personal computers: Economical, 10- and 20-Megabyte Go to your local computer dealer. Ask for a 
hard disk systems with tape back-up. Or 10-Megabyte demonstration of Sysgen back-up systems. And find out 


how to make sense of your storage. 
47853 Warm Springs Blvd., Fremont, CA 94539 


me | =n (415) 490-6770 Telex 4990843 

5 | j ! SYSGEHN : 3 5 ( А 

е GM, = E | 4& COR P' R4 TED a: 
Е ЛР - 
egt | IBM PC-XT and ІВМ PC are trademarks of International Business Machines Corporation. SYSGEN-II-G and IMAGE are trademarks of Sysgen, Incorporated. 


аг) 


Perhaps pfs:Plan's nicest 
touch is that it can read 


values from data files 
written by other programs. 


took two years to bring pfs:Plan, de- 
veloped mostly in Pascal, to market. 
The version we saw recently wasn't 
quite ready to go out the door, but 
it had a number of interesting aspects. 
Like other third-generation programs, 
formulas in pfs:Plan use a very 
English-like syntax. They are built 
around user-defined column and row 
headings, rather than numbers. A 
typical formula might look like “Pro- 
fit = Sales ~ Expenses" 
Construction of worksheets as large 
as those allowed by programs like 
Lotus 1-2-3 is not permitted by 
pis:Plan. However, it is big enough for 
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models based on five-year projections 
with quarterly columns and summar- 
ies. It also includes automatic con- 
solidation, the ability to add in 
numbers from other spreadsheets, 
and the ability to clear values from a 
spreadsheet without destroying head- 
ings and formulas (similar to the Zap 
command in Microsoft Multiplan). 
And there's an additional feature that 
isnt seen in other spreadsheets; 
pfs:Pian allows targeting—the ability to 
constrain one variable in an equation 
embedded in the spreadsheet. With 
this feature, for example, you can set 
gross margin goals and then compute 
the required sales. The only thing we 
found that was obviously missing 
from pfs:Plan was a set of statistical 
functions, though there is a series of 
financial functions that can be built 
into equations. 

Perhaps pfs:Plan's nicest touch is 
that it can read values from data files 


Call ELEK-TEK for 


UNBELIE VABLE PRICES!! 
EPSON PRINTERS 


80 COLUMN PRINTERS 


NEW Near Letter Quality 
PRINTER 


LG 1500 20007 с. р.в. TractorfFriction . 


CB836022 ' fe. 36/36 pin standard ger miia) 
CB3609 10 le. 26/29 pin per anol tor НИМ 
CBS3B4H & it. 38/36 pin parallel tor 71-9944 
CB5629 10 fe. 25 gin standard ARS- 
ج‎ Bit. par tor TRÀ 

BIY Ra. 232 Y. Y cable lor TI-89/44 


T sil T NP | d i " WI p hs. 
i 


jim 


iInterfacan 


CARUCD 0 
—— TI o£. UR 


ватай а теку m PLUS 
BAN Ser. (Far A PX m: 
8181 ERE. АВВ intar 


Riihbon Cartridges 


OPA THA For EPSOM BD col pristera 

OPA 183 Fer EPSOM 132 col. решага Я 

Ek: Tek Duat Covers mh mm fer most —Ó 
ACCTR. «мүт. MEE ORE. В Ahead raed, pe 


ac phase, MCs Ens ayan be, جد میدس‎ teo.) Add BS Tat 
LI Lil] t 


cone 
dum it, M, oa a P 8 CANADA a0081. «006 Bg T TEM] [à оон Md им рар. Ж bangi Bàupesque в tub. wires pid Fa pua 
CROPS CON 


FUR FREE CA RC: 
азе, PROT QUALITY ANO С Амо CONMMETE 


Е ЕК-ТЕК inc. 
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ГЕ иг оти ope, BS ‚Ке 


4957 Lincoin Ave , Chicago li 60545 
(800) 624-4269 C312) 677-7460 


Circle 155 on inquiry card 


written by 1-2-3. Multiplan, and Visi- 
Calc (just numbers—not formulas). 
This feature should make pfs:Plan 
even more appealing to first-time 
buyers. 


MORE ON SOFTOFFICE 
SoftOffice, the icon-based integrated 
package for the IBM PC and PCjr men- 
tioned in this column in June, will be 
distributed in the last quarter of 1984 
by BreakThrough Software. 505 San 
Marin Drive, Novato. СА 94947, (415 
898-1919. The price was not an- 
nounced at press time. 


A SMOOTH TALKER 

The BYTE Palo Alto office is becom- 
ing the BYTE Macintosh office, with 
software (pre-pre-release versions 
largely), hardware (such as the Corvus 
hard disk), and press releases rolling 
in every day. Amidst a growing chorus 
of "Yes, the Mac is fun but what can 
you do with it?’ we are starting to see 
some real live software. 

Dave Fradin, the president of First 
Byte, came through the office to show 
off the Macintosh version of Smooth- 
talker, a speech-synthesis program. 
Dave was visiting more than just the 
BYTE offices; he was on a full tour that 
included a "talk-off" the following 
week at Apple. where Smoothtalker 
and Mactalk would compete “mouth- 
to-mouth:' 

First Byte expected to sell 10.000 
copies of Smoothtalker between the 
September ! release date and 
December |. The program was first 
developed for the Apple tll—Dave 
Fradin used to work for Apple as the 
business unit manager for the Apple 
lil. First Byte sprang out of PCMA 
(Professional Computer Marketing 
Associates), which distributed Apples 
in Southern California. 

First Byte called up lots of Apple 
Macintosh owners and asked them if 
they would like a program like this. 
Supposedly 70 percent said yes. 
When asked how much it would be 
worth to them, $150 was the figure 
that was often quoted and will be the 
price of Smoothtalker. in 1985, First 
Byte hopes that the computer that 


tcontinued] 


CARTRIDGE DATA MANAGEMENT COMES CF AGE. 


Today's business microcomputers have generated an informa- 
tion explosion that today's data storage devices—including 

the highly-touted, high-capacity Winchesters—have been ill- 
prepared to contain. 


C— 
HENTE 


With one notable exception. The Bernoulli Box" from 
IOMEGA. Available for the IBM PC, XT, most compatibles, the 
TI Professional, and Apple's Macintosh; the Bernoulli Box 
delivers unparalleled data base dynamics. Thanks to its 
removable 10-megabyte cartridges (5 - megabyte for the 
Macintosh) and its proprietary removable disk technology. 


And that, more and more; is what your business needs today. 
Not centralized, monolithic banks of information, but data 
а — 


bases defined by job function and software application. Data 
bases that give people the versatility to work more productively. 


But there is more. More performance and reliability. Transfer 
rates and access times faster than most Winchesters. No 
head crashes ever, And cost per megabyte that Winchesters 
cannot touch. 


The Bernoulli Box's cartridge capacity, portability, and absolute 
interchangeability give your business more options. You can 
easily build primary data bases. You can package individual- 
ized data bases, software and all—for payroll, accounting, 
marketing—in convenient, dedicated cartridges. You can secure 
them quickly and economically in backup. And you can pack 
all of the data into a briefcase, ап interolfice envelope, or even 
a file drawer. 


For the dealer nearest you, call 1-800-556-1234 
ext. 215. ItGalifornia call 1-800-441-2345 ext. 215. 


L 
А 


i 


^ MEGA 


{OMEGA Corporation 
1821 West 4000 South 
Roy, Utah 84067 


Circle 222 on inquiry card, 
See us at 
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erfect 
Cc ompatibility 


IBM & ACP 


Circle 22 on Inquiry card. 


HARDWARE 


| COMPUTER SYSTEMS 
IBM 
PC w/256K 2 DS/DD Disk Drives .. ... $ Call 
PC wi256K 1-360K Drive 

1-10MB Hard Disk ....... $ Call 
COMPAQ 
w/256K 2 05/00 Disk Drives. ....... $ Call 

COMMUNICATION PRODUCTS 

HAYES 
Smartmodem 300................ $ 209 
Smartmodem 1200 ............... $ 489 


Smartmodem 12008 w/Smartcom W..$ 419 
Smartmodem-to-IBM 6 ft. Cable... .. $ 25 
ӘЛИ 3 AE E ONT UA $ 99 
TAG 

Irma (Emulates 3278 Terminal) ...... $ Call 
irma Line (For Remote Emulation) . . 


.$ Call 


| FLOPPY & HARD DISK DRIVES 
CONTROL DATA 
Full Size 320K DS/DD ............. $ 209 


Half-Height 320K 05/00 w/Bracket...$ 179 


DAVONG 
10MB to 41 MB Hard Disk Int./Ext. . . 


‚$ Call 
IOMEGA 
Bernoulli Box (10 or 20MB) ......... $ Call 
TALLGRASS 


12—70 MB Hard Disk w/ Tape Backup. .$ Call 


TEAC 

Half-Height 320K 05/00 w/Bracket ...$ 179 
Half-Height 640K DS/DD w/Bracket . ..$ 265 
MAYNARD ELECTRONICS 

10MB Hard Disk WS-1 (XT Lookalike). .$ 949 
10MB Hard Disk WS-2 (XT Lookalike). .$1149 


| EXPANSION BOARDS 

MAYNARD ELECTRONICS 

Modular Memory Brd. w/64K to 576K .$ 219 
Modular Multifunction Board,....... $ 95 
AST RESEARCH 


(All AST boards include SuperDrive, SuperSpool 
and 1 year warranty) 


SixPack Plus w/64K to 384K ........$ 269 
MegaPlus Il w/64K to 512K ...,..... $ 269 
Memory Board ll w/64K to 384K . . ... $ 239 
uj. MENTO $ 139 
MegaPack w/128K or w/256K ....... $ Call 
Parallel, Serial, Game Options ....... $ 35 
ORCHID TECHNOLOGY 

Blossom w/64K to 3B4K ........... $ 249 
TECMAR 

Captain w/64K to 384K w/Saftware ...$ 269 


EXPANSION BOARDS CONT, 


DUADRAM 
Quadboard w/64K to 384К.......... $ 269 


PRINTERS & PLOTTERS 


C. ITDH 
Starwriter Letter Quality 40 pee наб. $1195 
Printmaster Letter Quality 55 cps . C 
Cut Sheet Feeder (Feeds 200 sheets). .$ 445 
EPSON 
(All Printers include GRAPHTRAX-Plus) - 

а 


en 
= 


RX-80 (120 cps, 80 cols)........... 
RX-80 F/T (120 cps, 80 cols)........ : Call 
RX-100 F/T (100 cps, 132 cols) ......$ Call 
FX-80 F/T (160 cps, 80 cols) ........ $ Call 
FX-100 F/T (160 cps, 132 cols) ...... $ Call 
Epson-IBM Сайе............... 9 30 
HEWLETT PACKARD 

HP—7470A Two Pen Plotter ......... $ Call 
HP—7475 Six Pen Ploltef........... $ Call 


HP-IBM Cable (works w/Lotus 1-2-3)..$ 50 
NEC 


NEC 3550 Letter Quality 35 cps. ..... $1699 
NEC 2050 Letter Quality 18 срѕ...... $ 895 
Bi-Directional Tractor ....,......... 235 


Cut Sheet Feeder (Feeds 200 Sheets). 1 445 
NEC-IBM Cable .................. 3D 
OKIDATA 

Microline 63A (120 cps, 132 cols) . Best Price 
Microline 92 (160 cps, 80 cols). . . Best Price 
Microline 93 (160 cps, 132 cols) . . Best Price 
Microline 84 (200 98, 132 cols) . . Best Price 


Pla T PF ее o в Best Price 
Okidata-IBM Cable ................ $ 30 
SILVER-REED 

EXP 550 (20 cps, 132 cols)......... $ 595 


VIDEO—MONITOR BOARDS 


HERCULES Graphics Card ..$ 359 
Color Card ..... $ 179 
PC COMPONENTS X Bi-Graphix1....$ Call 
PARADISE SYSTEMS Multidisplay.. .$ 339 
PC+ PRODUCTS —— Colorplus...... $ 419 
STÊ Graphix Plus ...$ 389 
QUADRAM Quadcolor | ....$ 199 
TECMAR Graphics Master $ 499 
MONITORS 
AMDEK 
Video 300 Green Screen ........... $ 140 
Video 300A Amber Screen ....... .$ Cal 
Video 3104 IBM Monochrome in 
a rr Ty $ 170 
PRINCETON GRAPHICS 


HX-12 RGB Hi Resolution Color... . . . $ 499 
Мах-12 IBM Monochrome in Amber . . 
SR-12 Hi Resolution Color.......... $ Call 


IT! | | $1 Simply réler to this reference number—BY2 with your order 
WE LL GIVE YoU 10 00 and receive $10 ÛÛ credit toward your next purchase." 
a 


*Minsmum order 5100.00 Limit one creda per customer 
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has speech will have an important 
edge over the computer that doesn't. 
Fradin illustrates that appeal with an 
analogy to Dolby sound: as Dolby is 
to “hiss elimination.” so Smoothtalker 
will be to speech synthesis in personal 
computers. 

Smoothtalker will be available only 
on the Macintosh at first but then will 
be adapted for other machines. It will 
be available in two forms: as a com- 
plete package for individual 
customers and as modules that can 
be linked to other software. The 
modules can be called directly from 
Pascal, BASIC, or FORTH programs. 

There are already two and a half 
years of work in Smoothtalker, which 
is written mostly in Pascal and 
assembly language. It meets the first 
three criteria imposed by First Byte: 
adherence to the Macintosh interface, 
software-only implementation, and a 
small memory requirement (it uses 
only 18K bytes). First Byte also claims 
the Smoothtalker voice will meet their 
self-imposed criteria: naturalness, in- 
telligibility, and good long-term effect 
(doesnt fatigue the ear). 

Smoothtalker accepts ordinary 
English text—up to the length of a 
Madwrite file—and reads it through 
the Macintosh speaker. It is said to 
use |200 rules of pronunciation, 
which may explain why it was able to 
handle numbers, symbols (such as +, 
5, and (à). and many abbreviations. 
Enhancements will include foreign- 
language pronunciation. a user dic- 
tionary (where you can enter what- 
ever pronunciation you want a word 
to have), and the ability to adjust the 
sex, pitch. volume, speed, bass, and 
treble levels of the voice. And you'll 
be able to change any of these fac- 
tors within a speech. Smoothtalker 
also analyzes sentence structure to 
change intonation for questions and 
the like. 

Fradin claims that the 5moothtalker 
in its original form—written for the 
Apple 11—иѕеа only 20 percent of the 
power of the 6502 central processing 
unit. That is one of the claims of 
Smoothtalker's superiority over Mac- 
talk. Mactalk eats up all the pro- 
cessors time, says Fradin. which 
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COMPANIES 
MENTIONED 


FERIX 

4857| Milmont Dr. 
Fremont, CA 94538 
(415) 659-0800 


FIRST BYTE 
2845 Temple Ave. 
Long Beach. CA 90806 


(800) 624-2692 (California only} 
(800) 523-8070 


SOFTWARE PUBLISHING 
190! Landings Dr. 
Mountain View. CA 94043 
(415) 962-8910 


WORDTECH SYSTEMS 
РОВ 1747 

Orinda, CA 94563 
(415) 254-0900 


means the computer can't do any- 
thing else while it is speaking. (And 
please dont let me hear anyone say 
"Can't talk and do graphics at the 
same time?" The pre-release version 
of Mactalk | heard couldn't handle 

numbers or abbreviations, either. 
Smoothtalker has a rasp at the end 
of its "s" sounds where Mactalk 
doesn't. The version some heard at 
NCC (National Computer Conference) 
had phonemes recorded by an engi- 
neer in a garage next to an Orange 
County airport. The version | heard— 
recorded by the same engineer but in 
a sound studio—was supposed to be 
two orders of magnitude below the 
version scheduled for September 
release. The documentation and a 
spoken tutorial will be on the disk. 
Smoothtalker uses a proprietary 
wave-form compression method 
along with phonetic smoothing to 
make a sonorous voice while using 
only a little RAM. Fradin claims this 
scheme is superior to the LPC (linear 
predictive coding) scheme used by 
many other synthesizers, including 
Mactalk. Smoothtalker uses a digital- 
to-analog converter (DAC] to produce 
the voice. The Commodore 64 and 
(continued) 


MAYNARD ELECTRONICS 

Standard Disk Controller ........... $ 115 
with Parallel Port ............... $ 165 
with Serial Poft................. $ 175 


Sandstar Modular Disk Controler ....$ 209 
All Sandstar Modular Options Avail. ..$ Call 


SOFTWARE 


ASHTON TATE 
г.у Muy RU $ 285 

I4 MM — / $ Call 
IBIN. ac ae IT $ Call 
FOX & GELLER 
Quickcode йог ..............,, $ 169 
dGraph (Requires Graphics Card) ....$ Call 
Util (Utilities For dBase 11 or IM) . . . . . $ Call 
FUNK—Sideways ..... Poole d $ 49 
HAYES—Smartcom Il ............. $ 99 
IMSI—4 Point Graphics (Rated #1) ...$ 119 
(Inhance Lotus Graphics) 
INDIVIDUAL SOFTWARE 
Tutorial Set (IBM PC/XT and Mos 79 
Typing Instructor ............,.... ч 39 
INFOCOM—Zork |, (1, II ........... $ 
All games available ............ ‚„..$ Call 
INFORMATION UNLIMITED SOFTWARE 
EasyWriter |! SAMT i сч, $ 195 
Accounts Receivable . e 299 
Accounts Payable.......... — $ 299 
General Ledgef...................$ 299 
Payrol ......... a $ 369 
LATTICE 
жүз ag D M 299 
C-Food Smorgasboard ............ $ 110 
LIFETREE 
Volkswriter Deluxe w/TextMerge . . .$ 169 
LOTUS DEVELOPMENT 
Lotus 1-2-3 (Version A у. e ETT $ Call 
LL ROTE DT $ Call 
Symphony Џрдгаде ,.,....,....... $ Call 
MICRO DATA BASE SYSTEMS 
Knowledgeman .................. $ 299 
MICROPRO 
Wordstar w/Tutorial on Disk......... $ 229 
ProPack (Wordstar/MailMerge/ 

CorrectStar/Starindex} ........... $ 329 


ProfessionalPlus (ProPack plus 
TelMerge Electronic Mail System 
Mailing List Management and 


Business Letters) .....,......... $ Cal 
MICRORIM 
R.base 4000 .................... $ 299 
to: aiaa SÉ $ 139 
Extended Report Writer............ $ Cal 
MICROSOFT 
disc AMETE $ 349 
Flight Simulator .................. $ 35 
Multiplan (New Version). ........... $ 149 
Project (Project Manager) .......... $ 180 
е MOM cct $ 180 
INI. uL. а ала Йе T rm $ 239 
Word w/MOUSEe................... $ 239 


e No шай! Lard surcharge 

* Special Corporate Accounts Division 
* Company P.O. Accepted 

e Training 

e Equipment Maintenance 

e Next Day Shipping 


MICROSTUF 
Crosstalk XVI (for Hayes 
smartmodem) ................. $ 99 
MORGAN COMPUTING 
Trace 86 (Assembly Language Debug) $ 99 
Ted (Program Editor) .............. $ 79 
Professional Basic (170K Work Space 
w/808/ Support). ........... ... $ 259 
MULTIMATE INTERNATIONAL 
Multimate.......... олг: ый $ 269 
PETER NORTON 
Norton Йе ,.................. $ 55 
ROSESOFT 
Prokey (Newest Version) ........... $ 95 


SATELLITE SOFTWARE INTERNAT. ML 
Word Perfect (includes Speller) ...... 


SOFTWARE PRODUCTS 
ODEN ACCOSS .................... $ 299 
SOFTWARE PUBLISHING 
PFS/Access ............. E Ц 
ат AO АА he cn NAP .$ 89 
PFSjGraph ......................$ BD 
icio MM CPP $ 79 
PFSWRIBL LL. ieiunii $ 79 
WANG PUBLICATION 
Random House Proof Reader (50K) .$ 45 
WORDTECH SYSTEMS 
dB/Compiler (True dBase Il 

Uy qo MM CE $ 450 


OUR POLICY 

ә We accept VISA. MaslerCard. Money 
Orders, Certihed Checks, Cashiers Checks, 
Personal Checks, Wired Funds * We do not 
charge your card until we ship * No sur- 
charge added on VISA and MaslerCard » 
Alow one week for personal and company 
checks 10 clear • COD maximum $500 Cash 
or Cartihed check on delivery © Please use 
local phone number for order slatus inquiries 


ә Prices subject to change without nolice « 
Relurns may ba swbjaci to reslocking fee. 

SHIPPING (U.S.). For monitors, and hard 
disk drives add 2% to all orders. Blue label 
and Next Day Air available. For all other 
ilems add $4. Моз! orders shipped next day. 


When you need competitive prices, 
prompt service and complete sup: 
port, call us. Circle 23 on Inquiry card. 


4 


APPLIED COMPUTER 
PRODUCTS INC. 


1916 Welsh Road #6, Philadelphia, PA 19115 
215-934-6990 Telex 756876 UD 


1-800-223-3860 
"ІВМ is a registered trademark of 
international Business Machines. 
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DATA EXCHANGE/64K 
SPOOLER 


Gur 
FULL READY COPY 


ADS r 


DATA EXCHANGE | 


The ADS-8212 DATA EXCHANGE/64K is a computer independent 
interface converter and print spooler. It can be installed between 
virtually any computer and any peripheral 


Dala can be input in either serial or parallel, stored in its 64K 
bytes of RAM, and oulpul serial or parallel. Serial ports support baud 
rates irom 50 10 19 200 and both hardware and software hand- 
shaking. The input and output ports are completely independent: 
inpul data with one protocol and baud rate and output it with a 
different protocol and baud rate. Selections are dip switch 
selectable. 


A unique feature is its ability іо make unlimiled numbers ol 
copies. Hitting ihe copy bulton will send another copy to the 
printer When done making copies, hit the reset button to clear the 
memory. 


Included with the DATA EXCHANGE/64K are two 4 fool 
output cables, one parallel cable with standard 
Centronics lype connector and one serial 
cable with slandard DB 25 connector. 


RS-232 HANDSHAKING: 
Standard plugs are supplied for 


RDY/BSY (ОТВ) 


input ports. Xon/Xoff 
| ЕТХ/АСК 
Suggested list price: $339.00 
Dealer inquiries welcome. 
DATA EXCHANGE/64K 


INPUT 
А5-232 


OUTPUT 
AS-232 


50 TO 19 2K BAUD 50 TO 19.2K BAUD 


Pa >| 


64K BUFFER 


PARALLEL 


PARALLEL 


Available at your iocal dealer or contact 


PJ ANTEX DATA SYSTEMS 
» J A Division of International Antex Inc. 

=й 2530 California Street 

E View, California 94040 ш Phone: (415) 941-7914 


mo | Telex: 704 969 INTERAX UD 
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Circle 21 on Inquiry card. 
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the Atari computers have a DAC. The 
Apple 1! and IBM PC will require an 
add-on DAC board. 

Smoothtalker is designed for incor- 
poration into other programs and into 
computers (maybe as a ROM). The 
First Byte Company sees the use of 
Smoothtalker in various applications: 
for example, imagine your computers 
being used in the classroom, saying 
"Don't worry if this is the first triple- 
integral you ve seen.” In entertain- 
ment it might say "The engines cant 
take Warp 7 for long. sir: in custom- 
product demonstrations, "Dicer-slicer- 
chopper-grinder, the Wonco does it 
all": as a security measure. "John, | 
think theres a prowler in the kitchen— 
let the Dobermans in, quick": and in 
text-to-speech for the visually dis- 
abled, “The Source: Main Menu.” First 
Byte even tried to appeal to my in- 
terests as a writer by suggesting that 
Smoothtalker could read my words 
back at me so | could hear their 
cadence. I'm not so sure | want to 
hear my words. But, come to think of 
it. maybe when | can adjust the tim- 
bre of the voice to something be- 
tween James Earl [ones and Richard 
Burton... Thinking of applications 
for speech isnt a problem: getting 
good-quality speech is. 

One interesting sidelight is that First 
Byte thinks it has the first program 
that can advertise itself on radio. Un- 
fortunately, that same discussion led 
to expected groaners along the lines 
of "The product speaks for itself” and 
SO On. 

Which speech maker, Mactalk or 
Smoothtalker. is more glib? We 
haven't seen a final version of either 
yet and really can't make a final judg- 
ment. If the voice on the Smoothtalker 
version | heard is truly two orders of 
magnitude below the final version. 
Smoothtalker will probably win the 
contest hands down. But for now, 
both still sound robotic in the 1950s 
sense. However, I'd love to have those 
text-to-speech modules to plug into 
some of my programs, and there is no 
doubt at this point that Smoothtalker 
has a much better grasp of all the 
extras like abbreviations, numbers, 
and symbols. ш 


Genuine Genius. 


When it comes to expert systems, 


we wrote the library 


Human Edge? Business Strategy Software. 


Smart, tough, tactical pro- 
grams that provide the user 
with personality profiles of 
two people dealing in a 
business situation. 


The Sales Edge" gives | 


you a handle on your pro- 
spect. You'll know when to 
be aggressive, And when to 
back down. How to best pre- 
pare, open and close to sell 


anyone the way they want to be sold. 
The Management Edge™ helps you 
better analyze, understand and manage the 
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ple you work with. You can hold the 
right ones. Lose the losers. And keep an 
easy mip on the reins. 
The Negotiation Edge™ helps you 


size up your opponents. 
You'll see where they're 
strong. Where they're vul- 
nerable. No matter what's 
on the table, aproperty deal, 


| a merger, or the promotion 


you're overdue. In short, the 
Negotiation Edge will help 
you win. 

The Communication 
Edge™ shows you how to 


make your conversations and meetings 
more meaningful and effective.How to 
make your point with a specific person so 


there's no doubt that you've said what you 
meant. And meant what you've said. 

[n just a few minutes your IBM, 
Macintosh or appi II pc will give youa 
strategic report that's cunningly accurate. 

The Sales and Management programs 
are $250. The Negotiation Edge is $295, 
and The Communication Edge is $195. 

Your personal strategy is as close 
as your nearest Computer Dealer. Or 
your phone. 


Li] HUMAN EDGE 


We Make Computers Think. 
1-800-624-5227 (п California 1-800-824-7325) 
Human Edge Software ation 
2445 Faber Place, Palo Alto, CA 94303 
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UNIX SYS 


When you start with products 
based on UNIX System V from 
AT&T, you сап end up closing: 
the sale. And opening up ne P 
markets. 


It's another reason why good 


business decisions are based on 
UNIX System V from AT&T. 


More and more of your cus- 
tomers will be demanding multi- 
user and multi-tasking systems. 
Th&benefits of UNIX System V— 
portability, reliability, flexibility. 
—makeat the ideal software 


LS 
L 


ГТ 3 
ВЕ. Pr. © 


ү, 


system for this lucrative [ки 
In addition, AT&T v |А All su 
port UNIX Syste V with the 
service, training, and de cumenta- 
tion resellers need to pr \ врет, 


More choices, ~” | 
more opportunities 


UNIX Sys stem V is virtually 
hardware independent. So you'll 
be able togönfigure systems 
using ecu from а variety 
of vendors. 

You can use the flexibility.of— 
UNIX System V as a real selling 


ROM ATsT. SELLING 


point to customers who want to 
add hardware that is compatible 
with the machine wx already 
have, 

And over the lohg term, 
UNIX System V offers continuing 
opportunities to upgrade and 

d your customers' systems. 
End-user flexibility translates 
into market opportunity for the 
reseller. 


Software that sells 


UNIX System V offers 
another sales opportunity in 


'ROM THE START. 


an area of tremendous potential— UNIX System V. From AT&T. 


customized software. 

You'll be able to sell software 
for a wider range of confi 
tions. You'll have more software 
to offer, too. Your programmers 
can concentrate on developing 
new packages instead of rewrit- 
ing old ones. 

For more information on this 
sales tool from AT&T, send in the 
coupon for a copy of our free 
booklet, “Why Good Business 
Decisions are Based.on 
UNIX System V 


From now on, 
consider it standard. 


1 ащ 


ИМ 
ч FARE (t 


| Please $end the free booklet “Why Good Business 
Decisiorls are Based on UNIX"! System М?" 
Mail to: AT&T, РО. Box 967, 
| Й Jadison uare Station, 
ew York, 10159 


| State. Zip 
My business (ategory Check à one): 
Г] ware House 
[1 General Business Ми. \ 


INTRODUCING A NEW BREED 


ing needs of business, and because they are, we test them at a higher standard. In fact, 150% 
of the industry standard. And then, they're certified 100% error-free at that more critical level. 

So we can say with confidence that Elephant Premium will protect your data when other 
disks won't. 

Plus, Elephant Premium is the only floppy disk that features The Elephant 

„ Organizer" —the easiest way ever to store, reference and protect your disks. | Dennison | 
d For the Elephant dealer nearest you, call 1-800-343-8413. In Massa- 
chusetts, call collect 617-769-8150. 


ELEPHANT NEVER КО ЫШ Ты; „аео 
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Comparisons 
Vectorio II] 

NEC computers 

C batches and pipes 


BY WILLIAM M. RAIKE 


William M. Raike, who holds a 
РАО. in applied mathematics from 
Northwestern University, has taught 

operations research and computer 
science in Austin, Texas, and 
Monterey, California. He holds a 
patent on a voice scrambler and was 
formerly an officer of Cryptext Cor- 
poration in the United States. In 
1980, he went to Japan looking for 
64K-bit RAMs. He has been there 
ever since as a technical translator 
and a software developer. 


BYTE JAPAN 


| | ts been the better part of a month 
since | returned to Tokyo after a whirl- 
wind U.S. tour. That two-and-a-half- 
week Midwest and West Coast trip was my 
first chance in nearly two years to glimpse 
firsthand the U.S. personal computer scene, 
and the changes were too numerous to 
itemize. Particularly after seeing the diver- 
sity of computers and peripheral equipment 
here in the Akihabara district of Tokyo, the 
dozen or so U.S. showrooms | walked into 
made me feel like a visitor from another 
planet. Reading about the influence of Big 
Blue didn't prepare me for the reality: near- 


‘total shaping of the growth of an entire 


market by a single product line from a single 
company. 

| saw IBM PCs, more IBM PCs, several IBM 
PC-compatible machines, the occasional 
PCir, various Apples, one DEC machine, and 
a few assorted portables. | saw lots and lots 
of applications software on display, the 
greater part of it for the PC. I saw almost 
no peripherals, except for the occasional 
printer. (Presumably it's hard for a retail 
store to compete with the mail-order pages 
of BYTE.) 


COMPARISONS 
Chatting with the people in the stores 
seemed to produce either incomprehension 
or surprise when they heard me comment 
on the lackluster performance of the IBM 
PC and compatibles in the Japanese market. 
The fact that virtually no Japanese manufac- 
turers advertise IBM compatibility for their 
machines in Japan also produced surprise. 
This phenomenon can be explained most- 
ly by the lack of Japanese-language software 
(and hardware) for the PC and partly by the 
intense competition within the Japanese 
market itself. The high level of competition 
has resulted in a number of technologically 
superior machines available at extremely 
low prices. 

Although it may be too early to say, the 
language gap seems to have given Japanese 
manufacturers both the time and the leeway 


Shock 


to create a substantially different and highly 
differentiated domestic market. Their chal- 
lenge will be to exploit that market in the 
future. What makes their job tough is that 
they don't have the base of de facto stan- 
dards that was available to U.S. vendors as 
a by-product of IBM's long domination that 
led in turn to the creation of so much out- 
standing American software. 


APPLE CLONE 

The most significant exception to the 
general lack of interest in compatibility here, 
apart from the Microsoft-inspired MSX stan- 
dard, is the wide availability of the Apple 
and Asian-made Apple compatibles. A par- 
ticularly interesting Apple compatible is a 
new machine from Honda Trading Com- 
pany, a small firm in Akihabara. Honda is 
run jointly by Hiroo Honda and by an 
American, Pete Perkins, who seetheir future 
in bucking big-company domination of the 
Japanese personal computer market. 
Honda and Perkins improve their technical 
and engineering leverage by encouraging 
young engineering students to participate 
part-time. Additionally, they spend a signifi- 
cant part of their time in their showrooms, 
seeing who the customers really are and 
what they have to say. 

One Honda Trading Company product, 
about to debut, is a 3¥%-inch micro- 
floppy-disk drive that is otherwise complete- 
ly plug-compatible with standard Apple 
drives. Another is the just-released Vectorio 
Il] portable computer, the latest in the Vec- 
torio series. The Vectorio 111 is compatible 
with all existing Apple 1+ hardware and 
software. It's supplied with one or two built- 
in l-megabyte 3%-inch microfloppy-disk 
drives; standard RAM (random-access read/ 
write memory) is 64K bytes. The processor 
is the 65С02, a CMOS version (and up- 
grade) of the 6502 workhorse, running at 
| MHz. The Vectorio III] has an RS-232C in- 
terface on the board in addition to the RGB 
(red-green-blue), composite and RF (radio 

(continued) 
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frequency) video outputs, and paralle! 
printer interface; on-board memory is 
expandable up to 256K bytes; either 
a serial or a parallel keyboard can be 
used; and there are five expansion 
slots on the main board (accessible 
through a "hackers hatch" without 
removing the case) that accept Apple 
option cards. 


The price for the Vectorio IH with 
two disk drives will be around 51200; 
the complete board (minus the drives, 
case, power supply, and keyboard) is 
available for approximately $350. 


NEC COMPUTERS 
The nearest thing to single-company 
market dominance in Japan is the 


Whatever System You Use... 


— — > 


e ОСаіс Spreadsheet 
e Lex Word Processing 
e Leverage List Processor 


• Emacs Multi-window 
extensible editor 

e Minimacs—Emacs 
without MLISP 

• Phact lsam File Manager 

* /ROB — Relational 
Database 

• The Menu System 

to the Lisa. 


BOARD 


тар. att 


чё. "РЫ 


... there's plenty of 


UniPress Software from our product library 


* Lattice C Native 
e lattice C Cross to MS-DOS 
» Amsterdam C and Pascal VMS 
Compiler Kit MS-DOS 
XENIX 


UNIX 4.1, 4.2, System Ш, 
V. V7 


In addition, we carry the UniPlus + Unix System V for the 
Apple Lisa and a full line of application software dedicated 


Call or write our trained staff for more product information 


UniPress Software, lnc. 


2025 Lincoln Highway, Edison, NJ 08817 
201-985-8000 • Order Desk: B00-222-0550 (outside NJ) Telex: 709418 
Mastercard and Visa 
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# 


МЕС PC-8801 
MkII has a split 
personality. 


NEC line of personal computers. One 
survey put NEC's market share at 40 
percent: whether that figure is precise 
or not, the company is clearly the 
powerhouse. However, NEC is only 
number two in the Japanese main- 
frame business. behind Fujitsu and 
ahead of Hitachi. 

NEC offers dedicated (Japanese lan- 
guage) word processors and a sepa- 
rate line of small "OA" (office auto- 
mation) computers in addition to its 
personal computers. The NEC lap- 
sized portable, the PC-8201, has been 
out for over a year and is widely 
available in the U.S; the РС-8801, 
which I've owned for more than a 
year, has been replaced by the 
PC-8801 MkII. 

The MkII is roughly equivalent to 
the original PC-8801, but with dif- 
ferent packaging and a much lower 
price. It's based on the NEC version 
of the Z80A (running at 4 MHz), and 
the main unit includes up to two built- 
in 5%-inch, 320K-byte floppy-disk 
drives, along with the standard 64K 
bytes of RAM. Also provided are an- 
other 48K bytes of graphic video 
RAM and 72K bytes of ROM (read- 
only memory). One RS-232C serial 
port is standard; a second port is op- 
tional. The main unit can be installed 
either in the conventional horizontal 
position or standing on edge. the 
smaller "footprint" being helpful on. 
a crowded desktop or in situations 
that don't permit the monitor to be 
placed on top of the main unit. 

This computer has a split personali- 
ty. A DIP (dual-inline pin) switch allows 
you to select either of two banks of 
ROM: Neg-BASIC or the older N-BASIC 
from the now-obsolete PC-8001. The 
two are incompatible and the NEC 
version of CP/M-80 boots up only 
from the N-BASIC ROM. 

Despite its peculiarities, the РС-8801 
MkII is a powerful and useful 8-bit 
machine and an impressive value. Dis- 

(continued) 


Concise structure and fast exe- 
cution make C the ideal language 
for applications and system-level 
programming. 

And compared with other MS- 
DOS Ccompilers, Microsoft® C 
consistently produces the fastest 
executable code. 

It supports the full C language 
and includes an extensive library 
of subroutines that implement 


most UNIX” compatible functions. 


Small, medium, compact, and 
large memory models give you 
flexibility in selecting the address- 
ing requirements of your software. 
Programs can be designed to make 
MICROSOFT. effective use of 
The High Performance Software the available 
memory of your computer, up to 
one megabyte. 

Microsoft C Compiler provides 
you with a complete development 
system including the compiler, 
run time library, linker and library 
manager, and full support of 


*Price exclusive of handling жанын inire 7 ales 
escas CEU. d MS 


Microsoft is a an 
UNIX is a trademark st le ll Laboratories. 


**Reprinted with permission, BYTE Maguzine, ний '83. 


Raging 


a trademark E Mic 7 Corporation. 


MS-DOS 2.0 directory structure 
(pathnames) and I/O redirection. 


How do programmers feel 


about Microsoft C? 


“In the top category for its quick 
compile and execution time, small 
incremental code, best documen- 


tation, and consistent reliability ** 


— Ralph Phraner, BYTE Magazine 


"Best for software development: 
— Bill Hunt, PC Tech Journal 
“Produces good, tight-running 
programs. 
— Peter Norton, Softalk 


Call 800-426-9400 to order 

the raging C. $500? 

In Washington State, call 206- 
828-8088. Ask for operator A6, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft C in action. 
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Amazingly enough, 
the two-drive version 
(the PC-9801F2) 
can be bought, 
discounted, for a 
little over $1300. 


counted, a two-drive version sells for 
about $900. 

Two 16-bit NEC computers are 
based on the 8086 processor, not 
counting the older model N5200 (sold 
in the U.S. as the APC). One is the 
РС-100, introduced late last year, 
which runs MS-DOS and is sold 
bundled with Microsofts Multiplan 
(the Japanese-language version) and 
the JS-Word Japanese word-processing 
program. It is supplied with 128K 
bytes of user RAM plus another 128K 
bytes of video RAM and two 360K- 
byte floppy-disk drives. A mouse is 
optional. 

The most prominent feature of the 
PC-100 is that the video display can 
be installed either in the normal posi- 
tion or on its side, providing a total 
Of six different screen formats (three 
in each position). This seems sort of 


Triple Y Li Programming Speed! 
^ G 


Adds mainframe editing power to your 

Apple's language! Uses NO program 
memory space. Works with ANY size program! Hundreds of programming features f 
never before combined in one package! ALWAYS AVAILABLE and NEVER IN | 
THE WAY! The features of this system are far too extensive to describe here, so 


gimmicky to me, but NEC apparently 
feels that it's worth the effort. All in 
all, the PC-100 seems overpriced: it 
lists for just under $1900, although 
discounts can no doubt be found. 
A far more interesting (and much 
more popular) machine is the 
PC-9801F. A slight variation on this 
machine has been released in the U.S. 
as the АРС Ш (see What's New, July 
BYTE, page 44), butthe Japanese ver- 
sion incorporates 640K-byte, 54-inch 
floppy-disk drives instead of 320K- 
byte drives. Its 8086 processor clocks 
at 8 MHz (compared to 7 MHz for the 
РС-100). although a 5-MHz clock rate 
can be selected for compatibility with 
an earlier version of the 9801. A 128K- 
byte RAM is standard, expandable to 
640K bytes; 192K bytes of graphics 
RAM and 96K bytes of ROM (includ- 
ing №е-ВАЅІС) are also standard. 
Available options include an 8087 
coprocessor, a mouse, a 68000 pro- 
cessor board, and up to two 10-mega- 
byte hard disks. Both the Japanese- 
language version of MS-DOS and 
CP/M-86 are available as operating 
systems; nothing has been announced 
yet about the memory-management 
hardware and UNIX operating system 
that you can get for the APC Ill. 
Amazingly enough, the two-drive 
version (the PC-9801F2) can be 


call or write for more information, and get a FREE quick reference card. 


OEM'S PLEASE NOTE: 


Now you can market your tumkey systems in ROM! 


Eliminate worries about copy protection. Your program auto-boots from ROM 
which can even eliminate the need for a disk drive. Call or write for details. 


Optional Additions Inclade: 


NEW 1 APU-2: supeRENUMBER, multtHIDE, mult MERGE, VARIABLE CROSS 


935% 


REFERENCE, AUTONUMBER, NEW programs by Paul Johnson. Far more powerful and mistake 


proof than other versions. ..and always at hand. 


NEW! COPY ZAP by Glen Bredon, author of BIG MAC. SMART DISK COPIER, and $39 95 


ZAP utilities written for our system. Also copies 40 track disks! 


NEWI! ROM DEVELOPMENT SYSTEM: Program your own firmware! Includes 


software, documentation and emulation RAM. 
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$99» 


bought, discounted, for only a little 
over $1300; the РС-9801Е version, 
without any built-in drives (external 
drives can be connected, though), is 
available for only about $700. 
While NEC says nothing about IBM 
PC compatibility for the PC-980IF 
here in Japan, the APC Ill in the US. 
is supposedly a PC-compatible ma- 
chine. Further, utility programs are 
available for the PC-980IF that con- 
vert files from disks in the IBM-PC for- 
mat to NEC format. Such conversion 
at least makes the huge body of 
CP/M-86 and MS-DOS software easily 
accessible to people (like me) who 
want good C compilers, modern word 
processors, and other goodies. 


C ACROSS THE SEA 
Living in the world of CP/M-80, I find 
various occasions when typing several 
CP/M commands on the same line 
(command-line batch initiation) would 
be convenient. An example is when 
I want to compile a source program, 
assemble the resulting object pro- 
gram, and obtain a printed listing of 
the source code without having to sit 
in front of the computer the whole 
time. The CP/M SUBMIT (and XSUB- 
MIT) commands provide batch sub- 
mission capabilities, but the com- 
(continued) 


12 Бн 16 Channel A/D Converter 


AVERY HIGH SPEED 
ADI SB X7 VOLTAGE RANGES 
$29995 COMPLETE SOFTWARE 


Professional Prototyping Board 
THE BIGGEST—THE BEST IDEAL LAYOUT FOR 


PRO-1 *xGOLD PLATED | 
$295 EDGE CONNECTOR 
* VERY LARGE -- UP TO 
52 (16 PIN) SOCKETS 


*48 LINES IN/OUT 
Ep (SOFTWARE SELECTABLE) 
" 624995 *6TIMERS PLUS INTERRUPT 
ЖЕЛІ DOCUMENTATION 


APPLE [5 А REGISTERED TRADEMARK OF APPLE COMPUTERS INC 


a em Hollywood Hardware 6842 VALJEAN AVENUE, VAN NUYS, CA 91406 ка) 989-1204 
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Ferocious 


FORTRAN, 


Microsoft® FORTRAN crunches 
numbers with a vengeance! 

It combines fast and efficient 
native code compilation with 
built-in 8087 coprocessor support. 
The result? Mini and mainframe 
performance from your MS DOS 
micro. 

Based on the 77 standard, 
Microsoft FORTRAN supports 
extensive statements and data 
types—including complex num- 
bers and IEEE single and double- 
precision floating point accuracy. 

Support for large arrays (greater 
than 64K bytes), separate module 
MICROSOFT. compilation, 
The High Performance Software ANd Overlays, 
allow you to create very large 
programs—up to one megabyte, 
with access to more than 65 
thousand records in a file as large 
as four gigabytes. 


How do programmers feel 


about Microsoft FORTRAN? 
“The first FORTRAN compiler 


*Price exclusive of handling and Washington Sta 


les tax 


ate sales tax. 
Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation 


that takes advantage of the full 
addressing capability of the 8088 
and the pose of the 8087: 

— Jack Wilschke, Softalk 

“We decided to use the 

Microsoft FORTRAN Compiler 
for its INTEGER 4 capability 
and the flexibility of its 8087 
implementation. 

— Charlie Huizena & 

Chip Barnaky, PC World 


Call 800-426-9400 to order 
the ferocious FORTRAN. 
$350* 


In Washington State, call 206- 
828-8088. Ask for operator A4, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft FORTRAN 


in action. 
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Listing I: The /c program. 


/* 
je 
{* 
+ 
js 
/* 
/* 
j» 
j> 
0 
je 


/.c — Produces a submit file from the command line 
and chains to SUBMIT.COM. 
TO use, separate commands with semicolons. 
E.g.: / c test ; as test ; pip 1st: 2 test.c 
Also partially simulates pipes. For example, 
/ cdir *.c | sort produces the command 
sequence: 
саг > 1.+ + + 
sot <1.+ + + 
ега /.sub 
ега *. + + + 


#include tprintf.c 
#include exec.c 
main( ) 


int 11, pipeflg, | char c, s[8], •сотііпе, *comstr, *comptr, *itoa( ); 
comline 2 0X82; /* CP/M stores cmd line tail at 0082H */ 
| = pipeflg = O; 
fi = file ("/.sub", Ww"); 
while (с = *comline + +) 
( if (C = = ';') /* semicolons separate multiple сто */ 
{  pute(\n’, №), 


while (*comline = = '') comline+ +; 


else if (C = = '|') /* simulate pipe with temp file i + + + */ 
pipeflg = 1; 
it +; 
comptr = comstr = alloc(128); 
ріп," >%s. + + +\n' itoa(is)); /*redir. output+/ 
while (*comline = = '') comline+ +; | 
while ((C = *comline)!= М\0'&&с!= '' &&cls |) 
*«comstr+ + = *comline + +; 
/* next cmd to comstr */ 
*Comstr + = \0'; 
strcat(comptr, " <"), /* redir, input */ 
strcat(comptr, itoa(i, s)) 
strcat(comptr, +++”); 
strcat(comptr, comline); 
/* comptr now has the rest of the cmd line 
/* with redirected input for the next cmd 
comline = comptr, 


else putc(c, f1); 


) 

pute(^n', 11); 

forintf(f1, "era /.subNn"; 

if (pipeflg) fprintf(1, "era *. + + +\n"’); 
fclose(f1); 

exec(" submit", "/.sub''); 


ће(їпате, fmode) /* general-purpose file opener */ 
char *fname, *fmode; 


{ 


int i; 

i = fopen(fname, fmode); ` 

if (1 > 0) return i; 

printf ("Can't open: Y%s\n"’ fname); 
exit( ); 


) 
#include stalib.c 
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mands must exist in advance in a disk 
file, which is awkward. 

There are other times, such as when 
sorting the output from a text-pro- 
cessing program, that "pipes" come 
in handy. (A pipe is a way of executing 
a sequence of programs in such a way 
that the output of one program is 
used as theinputtothe next.) Various 
operating systems (notably UNIX) 
offer pipes. While true pipes have the 
component programs running as con- 
current tasks, you can achieve a 
similar effect under CP/M-80 by using 
temporary files to hold the inter- 
mediate results. 

Several commercially available soft- 
ware packages (such as MicroShell, 
Unica, and C/NIX) offer these and 
other useful features. More limited 
programs already exist in the public 
domain. But it's easy and instructive 
to implement simple versions in C. 

The C program in listing 1. compiled 
using the Software Toolworks C/80 
compiler, allows you to enter multiple 
CP/M commands on one line, pre- 
ceded by a slash (/) and a blank and 
separated by semicolons (;). It then 
creates a CP/M SUBMIT file and ex- 
ecutes the SUBMIT command, which 
processes the commands sequential- 
ly. Upon completion, the SUBMIT file 
is erased. If a vertical stroke (|) is used 
as a separator instead of a semicolon, 
the output of one program is used as 
the input to the next by redirecting 
the respective outputs and inputs to 
temporary files, (Note: individual C/80 
programs automatically offer 1/0 [in- 
put/output| redirection. For example, 
the CDIR program |August BYTE, 
page 342] can output a file directory 
to a file called, say, DFILE by typing 
the command CDIR » DFILE. If your 
C compiler uses different conventions 
or does not implement I/O redirec- 
tion, the program in listing | wont 
simulate pipes correctly. The com- 
mand-line batch-initiation feature 
with the successive commands sepa- 
rated by semicolons, will stil be 
usable though.) 

One tricky aspect is to prevent the 
program from simply recognizing a < 
or > (less than or greater than sign) 

(continued) 


Potent Pascal. 


Microsoft” Pascal may be the 
most powerful software develop- 
ment environment available for 
the MS” DOS system. It com- 
bines the programming advan- 
tages of a structured high-level 
language with the fast execution 
speed of native code compilation. 

And it exceeds the proposed 
ISO and ANSI standards with 
logical extensions that make the 
language more powerful and ver- 
satile. For example, programming 
capabilities even allow you to 
manipulate data at the system and 
machine level. 

It gives you single and double 

A precision IEEE 
MICROSOFT. floating point 
arithmetic. Numeric operations 
take advantage of the 8087. Or 


automatic software emulation is 


*Price exclusive of handling and Washington State sales tax. 
i 5 is a trademark of Microsoft Corporation. 


Microsoft is a registered trademark and M 


provided if the coprocessor is not 
installed. 

Support for long heap alloca- 
tion and separate module compi- 
lation gives you the flexibility 
to create large programs up to 
one megabyte. 

And the standard linking inter- 
face makes it easy to combine 


Microsoft FORTRAN or assem- 


bly language subroutines. 


Call 800-426-9400 to order 
the potent Pascal. $3007 


In Washington State, call 206- 
828-8088. Ask for operator A5, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft Pascal in 
action. 
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NT THE DISASTER 
DROPOUT. 


The war against dust and dirt 
never ends. So before you boot- 
up your equipment, and 
everytime you replace a 
cassette disk ог drive sag 
filter, be sure to use Dust-Off II; 
it counteracts dust, gritandlint. 
Otherwise youre flirting with 
costly dropouts, head crashes 
and downtime. | 
Dust-Offllis most effective 
when used with Stat-Off II. Stat- | 
Off II neutralizes dust-holding 
static electricity while Dust-OffII * 
blasts loose dust away. There's 
alsotheDual Extender and Mini- 
Vac for vacuuming dust out of 
hard-to-reach places. 
Photographic professionals 
have used Dust-Off brand 
products consistently on 
their delicate lenses and 
expensive cameras for 
over ten years. They 
know it's the safe, dry, 
efficient way to contami- 
nant-free cleaning. 


Cleaning not provided by liquid 
cleaners. 

Dust-Off II's remarkable 
pinpointaccuracy zerosin on the 
precise area being dusted. And 
%, you have total control—every- 

Å thing from a gentle breeze for 


Stat-Off II neutralizes dust-holding 
y^; | staticelectricity from media and 
| machines. 


to a heavy blast for grimy dirt. 
Don't letcontamination dis- 
rupt your computer operation. 
Stock up on Dust-Off II—the ad- 
vanced dry cleaning system, 
at your local computer or 
office supply dealer. 
Or send $1.00 (for 
postage and handling) 
for a 3 oz. trial size and 
literature today 


Dust CHV "sy wey dl 
nl Uu cae DEC ы 
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Dust li 


The safe dry cleaning system 
Falcon Safety Products, Inc , 1064 Bristol Road, Mountainside, NJ 87092 
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delicate computer mechanisms 


BYTE JAPAN 


One tricky aspect is 
to prevent the program 
from recognizing а < 
or > as an indication 
to redirect its 

own input/output. 


onthe command line as an indication 
that its own input or output is to be 
redirected. (That is, 1/O redirection has 
to be disabled for this program so that 
< or > symbols in the command line 
can be handled correctly.) Your C 
compiler might provide compile-time 
options to accomplish this task; the 
C/80 compiler doesnt, but it does 
supply an assembly-language file con- 
taining its normal run-time library. 
Deleting four lines in that file 
(CLIBRARY.ASM| disables I/O redirec- 
tion; the lines to be deleted are lines 
8030.92: GPI < d SB. QM '>', 
and JZ $B2. 

The program is reasonably straight- 
forward. It parses the command-line 
tail (stored by CP/M starting at hexa- 
decimal address 0082 in the CP/M 
buffer area); places successive com- 
mands on individual lines in the file 
/SUB (and sets up I/O redirection to 
temporary files when necessary): 
adds a line after the last command, 
which causes the /SUB file and any 
temporary files to be erased: and 
chainsto the CP/M SUBMIT.COM pro- 
gram to start execution. 

The #include files (ТРВІМТЕС and 
EXEC.C) are supplied with the C/80 
compiler and contain the code for the 
formatted output routines and the 
program chaining feature, respective- 
ly. Similarly STDLIB.C contains 
various standard C library functions. 
These files may or may not be needed 
with your compiler. 


COMING UP 

The December BYTE Japan will fea- 
ture hand-held computers, particular- 
ly the Ampere Big.APL, and a com- 
parison of several available MSX 
machines. Ш 


Anything You Can See. | 


pallette of vibrant colors. 


= 2 i 


IMIGIT adds icon- | 
selected Graphic 
Functions, text, and 
textures with a full 


Together You Enjoy | 
Unparalleled Economy 
and Applications 

. Flexibility. 


For $695.00 you get the PC-EYE™ 
video digitizer board and IMIGIT™ 
graphics software. PC-EYE allows 
you to capture real-life images with 
an ordinary video camera or VCR 
and produce them on your personal 
computer. IMIGIT is an icon- 
oriented graphics software package 
which allows you to modify the 
camera image by adding text, pat- 
terns, colors, lines and shapes. By 
using cut and paste features with 
multiple video images, you can store 
images for later retrieval and print 
images from the screen. 


You get this Exciting Tool for 
integrating video images with 
graphics created by other software 
packages like Lotus 1-2-3*5 
Graftalk*; CAD and business 
presentation packages. Imagine 
combining a real-life camera image, 
text and a pie chart generated by 
Lotus into one picture. It's really 

as easy as 1, 2, 3. 


- DESIGN ond GRAPHIC : 


IMIGIT Supports... 


High Resolution - up to 640 x 512 
pixels with 16 colors or gray scale 
(64 with 6-bit PC-EYE). Flexibility - 
to support the most popular 
graphics cards and printers for 
convenient display and hardcopy 
output. Speed - less than 2/10 of a 
second to capture an image in the 
IBM-compatible 320 x 200 mode. 
All in all, a powerful but easy-to-use 
package that allows you to develop 
sophisticated and dramatic graphic 
presentations. 


CHORUS 


The ittustration Incorpo: 

rates line art, photos, fext, 

textures and color elements. 

| You can do the same with 

| this icon-driven, user- 
friendly system. 


CHORUS is the Single Source for 
your graphics and imaging needs. 
Complete solutions in both 
hardware and software. Call us for 
other low cost/high performance 
imaging products such as Dr. Halo* 
and Halo* graphics software; video 
cameras and accessories; and 
graphic adapter cards. You can 
expect prompt delivery, technical 
support and complete OEM design 
assistance. 


CALL 1-800 OCHORUS or 
603-424-2900. 


PC-EYE and IMIGIT are trademarks of 
Chorus Data Systems, Inc. 


*Dr. Halo and Halo are trademarks of Media 
Cybernetics, inc, 
Graftalk is a trademark of Redding Group, Inc. 
Lotus 1-2-3 is a trademark of Lotus Development 
Corporation. 
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Chorus Data Systems, Inc., 6 Continental Blvd., P.O. Box 370, Merrimack, New Hampshire 03054 


Don't spend one more dollar on microcomputer hardware or software until you 
get Tony Webster's amazing new Buyer's Guides for the micro marketplace! 


COMPLETE INFOHMATION ON 


OVEH 1100 MICHOCOMPUTEH 
PRODUCTS AT YOUR 


FINGERTIPS! 


These are the buying guides that every experi- 
enced and prospective micro user needs. Clearly 
written, completely objective guides that 
provide up-to-date information on the price, 
performance, special features, compatibility and 
ease of use for hundreds of micro hardware 
and software products. 


Until now it's been next to impossible to keep 
track of today's bewildering array of new micro 
products and peripherals. Conflicting claims and 
sketchy product literature have confused even 
the most experienced users. And you can't rely on 
salespeople to always be objective with you. 
But all your confusion will melt away when 
youget Tony Webster's extraordinary new Buying 
Guides for home and small computer users. 


EVERYTHING YOU NEED TO KNOW 
TO MAKE WELL INFORMED, 
PRICE-WISE BUYING DECISIONS 


Here's where you'll find complete details on the 
entire spectrum of microcomputers, printers, 
terminals, firmware and major applications 
software—not only the best-selling systems 
from Apple, IBM, Commodore, Radio Shack and 
the like but the many less expensive "clone" 
systems now on the market. Fully illustrated and 
formatted for easy cross reference, these are 
the best Buying Guides published, bar none. 
They help you get the most from your computer 
dollar by making it simple for you to... 


1. Save time and money. Model by model price 
information makes comparison shopping 
easy. 

2. Focus on compatible systems and software. 
Avoid costly mistakes when upgrading your 
System. 

3. Identify available options and special features. 
Configure your system to your specific needs. 

4. Choose the most appropriate applications 
software packages. Many programs make 
the claim, but just how "friendly" are they? 

5. Compare performance and capabilities. Get 
the best price/performance trade-off on 
every purchase you make. 
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6. Quickly locate suppliers, distributors 
and manufacturers. Complete 
address and phone listings are 


included in each Guide. 


So much timely information in one 
place! You'll find everything you need 
to pinpoint the right product at the right price. 


TONY WEBSTER'S ORIGINAL 
MICROCOMPUTER BUYER'S GUIDE 
IS ALREADY AN INDUSTRY 
STANDARD 


Internationally recognized for his work in com- 
puter research and development, marketing and 
sales, Mr. Webster's original Microcomputer 
Buyer's Guide (now in its Third Edition) is ac- 
knowledged as the best in the field. 


Creative Computing reports... 

“This is probably the largest and most complete 
buyer's guide to micros yet published...a valu- 
able reference book, the best l've seen of its type 
...Setting a standard that will be difficult to 
surpass.” 


From Inc. Magazine... 


“The book's photos, tables and ample 
descriptions of each product and its sub-systems 
and accessories...spare the prospective 
purchaser a considerable amount 

of salesman's palaver... 

well organized and thoroughly detailed." 


From Popular Computing... 
“It’s rare to find a book that achieves exactly what 
it promises to do...thebook gives new meaning 


3 39 


to the phrase, 'according to Webster. 


Now Byte Books has updated and expanded 
Mr. Webster's original classic into 4 invaluable 
new reference tools for home and business 
microcomputer users. You'll be getting the most 
complete, up-to-date buying guides ever pub- 
lished for the micrcomputer marketplace! 


MICROCOMPUTER SOFTWARE 
BUYER'S GUIDE 

Tony Webster and Richard S. Champion 
8%x11 352pp $19.95 paperback 


In-depth description and evaluation of top-selling 
applications software in areas of spreadsheet analysis, 


MICROCOMPUTER BUYER'S GUIDE 
(Third Edition) 

Tony Webster 

85x11 384 pp $19.95 paperback 


Full details on more than 200 companies and 600 
microcomputer systems and peripherals, including 
Macintosh PCjr., and the new portables. Plus, up-to-date 
information on optional equipment « new trends and 
technologies « Japanese vs. U.S. models • feature and 
performance comparison charts • reviews of manu- 
facturer's software • third-party IBM vendors t pricing 
e full glossary • and more. 


word processing, data base management, telecom- 
munications, plus integrated packages. Includes reviews 
of dBase ll, Multiplan, VisiCalc, Lotus 1-2-3, Wordstar 
and major software from Visicorp, Peachtree, Perfect 
and many others. Complete glossary and vendor 
information included. Fully illustrated. 


TERMINALS & PRINTERS BUYER'S GUIDE 
Tony Webster 
8% х 11 320 pp $19.95 paperback 


Model by model summaries of over 500 products, 
including graphic and alphanumeric terminais » 
printers and printing terminals • data communica- 
tion products « interface devices • protocol standards 
e ІВМ compatible systems • price guidelines » vendor 
and manufacturer profiles « glossary « and much more. 


OFFICE AUTOMATION & 

WORD PROCESSING BUYER'S GUIDE 
Tony Webster 

8^x11 328 pp $19.95 paperback 


Includes detailed and fully illustrated summaries on 

over 200 office automation products and accessories « 
word processing hardware and software « electronic 
typewriters • local area networking « communica- 
tions • productivity factors • cost benefit analysis • 
PBAX systems • ergonomic factors • vendor and 

supplier listings * pricing • complete glossary 


Look for the Tony Webster's Buyer's Guide at 
your favorite bookseller or computer store. Or, 


MICR p M D ( B p use this handy coupon to examine any or 
BUYERS КРИТ | IB. all of the Guides at no risk for 15 days. 


THIRD EDITION | У p EFE o у esseansatubPE5RARARRGRREREEREOBRENSSEREEREDERREN 


Steve Matthews ‚Л 
$ийе 2677 "Hi í 
Byte Books/McGraw-Hill Book Company a 


1221 Avenue of the Americas 
New York, New York 10020 


TONY WEBSTER 


Please send me the Tony Webster Buyer's Guides 
checked below. | am including $19.95 (plus local 
tax) for each book ordered which includes shipping 
and handling. І understand that if l'm not completely 
satisfied, | may return the Guide(s) before 15 days 
for a full refund. 


П Microcomputer Buyer's Guide 

О Microcomputer Software Buyer's Guide 

О Terminals & Printers Buyer's Guide 

O Office Automation & Printers Buyer's Guide 


D Check Enclosed D Visa О Mastercard 
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BASF QUALIMETRIC"FLEXYDISKS" 
BUILT FOR ETERNITY- WARRANTED FOR A LIFETIME. 


BASF Qualimetric FlexyDisks? offer 
you more...an extraordinary new 
lifetime warranty* The BASF Quali- 
metric standard is a dramatic new 
international standard of quality in 
magnetic media...insurance that 
your most vital information will be 
secure for tomorrow when you enter 
iton BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con- 
tinuing BASF commitment to perfec- 
tion...a process which begins with 
materials selection and inspection, 
and continues through coating, pol- 
ishing, lubricating, testing, and 
10096 error-free certification. Built 
into our FlexyDisk jacket is a unique 
two-piece liner. This BASF feature 
traps damaging debris away from 
the media surface, and creates extra 
space in the head access area, insur- 
ing optimum media-to-head align- 
ment. The result is a lifetime of 
outstanding performance. 

When your information must 
be secure for the future, look for 
the distinctive BASF package with 
the Qualimetric seal. Call 800-343- 
4600 for the name of your nearest 
supplier. 
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ENTER TOMORROW ON BASF TODAY ©) BASF 


* Contact BASF for warranty details © 1982, BASF Systems Corporation, Bedford, MA 


Apricots 

and the 
Organiser 
ie PI 


BY DICK POUNTAIN 


Dick Pountain is a technical author 
and software consultant living in 
London, England. He can be 
contacted clo BYTE, POB 372, 
Hancock, NH 03449. 
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A Plethora 
of Portables 


ne of the corollaries to Murphy's 

Law states that whenever you 

choose to go on holiday it will all 
start to happen at home. This proved to be 
true when | decided to take an unprece- 
dented four-week vacation in June; ACT 
launched not one but a whole family of new 
Apricots, while Psion unveiled its first ven- 
ture into hardware design—a pocket com- 
puter. Because none of them is likely to be 
available in the U.S.A. at the time this arti- 
cle appears in print, | thought you might en- 
joy a sneak preview. 


ACT IS TOGETHER 
ACT is the U.K's largest and most successful 
purveyor of business microcomputers. After 
an early period of selling CP/M machines 
and software, the company rose to promi- 
nence through marketing Chuck Peddle's 
8088-based Victor 9000 under the name 
Sirius 1. While IBM procrastinated over 
European introduction of the IBM Personal 
Computer (PC) the Sirius 1 became tfe 
16-bit business machine, particularly in the 
U.K. and Germany. In the intervening three 
years, Big Blue has not enjoyed the easy 
ride to dominance that was predicted for 
it over here, with a strange result: the Vic- 
tor 9000 flopped in its home market, 
swamped by the IBM PC tidal wave, but 
prospered across the Atlantic. It was in- 
evitable that ACT should take manufactur- 
ing into its own hands, so it designed and 
built the Apricot—launched just in time to 
take over as the Victor 9000 foundered. 
The Apricot is much smaller, neater, and 
cheaper than the Sirius/Victor, and the soft- 
ware is almost entirely compatible with it, 
though not with the IBM PC—it uses the full 
16-/16-bit 8086 rather than the 16-/8-bit 
8088, and it has Sony 34-inch disk drives. 
Two versions of the Apricot were introduced 
to the U.S.A. earlier this year—the standard 
PC and the ХІ, which features an integral 
3-inch 10-megabyte (MB) Winchester drive— 
and both versions were enthusiastically 
received by the computer press. 


ACT could have been expected to take a 
rest at this point. Instead, they have chosen 
to introduce no fewer than three new 
Apricot models, one of which is a portable 
featuring one of the new 80-column by 
25-line LCDs (liquid-crystal displays). All 
three machines are equipped with infrared 
cordless keyboards (a la IBM's PCjr), the 
world's first infrared mouse, and an icon- 
driven shell that sits on top of MS-DOS. 


FIRST, THE F| 

The Apricot FI comes in a box that is less 
than half the width of the standard Apricot's 
processor unit. In fact, at 221 by 160 by 420 
millimeters, it's not much bigger than many 
manufacturers’ disk drives. A single Sony 
34-inch drive with a capacity of 720K bytes 
is built in, along with a standard 256K RAM 
(random-access read/write memory) and an 
8086 central processing unit (CPU) (4.77 
MHz). RS-232 and Centronics printer ports 
are included, plus one internal expansion 
slot and an external bus. A 10-MB Win- 
chester or extra Sony drives can be at- 
tached to the latter. ACT used the occasion 
of the launch to announce a local-area net- 
work (Point 32) and a cluster controller 
(Point 7), which can link all members of the 
Apricot family, the Sirius 1, and the IBM PC, 

Three Sorcim applications, SuperWriter, 
SuperCalc, and SuperPlanner, come 
bundled with the machine, together with 
ACT's own drawing and diary packages and 
a game. The operating system is MS-DOS 
version 2.1! with Concurrent CP/M and the 
GSX Graphics extensions as optional extras. 
The U.K. price is £995, just under the magic 
£1000 barrier. 

There is no integral display, but provision 
for color is built in, allowing it to drive either 
an RGB (red-green-blue) color or an Apricot 
monochrome monitor. (A new color moni- 
tor of Sony manufacture will be available as 
an option.) In addition, the Fl has a com- 
posite video output to drive standard 
monochrome monitors and an optional 

(continued) 
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UHF modulator to drive domestic TVs. 
Unlike the original Apricot, which in- 
herited the very high-resolution 800- 
by 400-pixel Victor graphics, the ЕІ 
has 640 by 256 graphics in two 
modes, and 640 by 200 (for ease of 
software transfer from the IBM PC) in 
two further modes. 

One dramatic improvement over 
the original Apricot is a smart VDU 
(video display unit) driver that pro- 
vides what ACT has dubbed "mad" 
(for multidirectional) scrolling; this is 
said to allow you to pan the screen 
smoothly in any direction and define 
scrolling windows. | havent seen the 
full thing yet but the Fl I used cer- 
tainly had smooth scrolling in the ver- 
tical dimension. 

The keyboard is also a new design, 
lacking the LCD "microscreen" of the 
origina Apricot (which was con- 
sidered virtually useless by popular 
consensus). Ultra-low-profile keys are 
used with fashionably round tops and 
all 92 keys are arranged in a single 
block, with no gaps between the 
QWERTY, editing, numeric, and func- 
tion-key groups. The keyboard com- 
municates with the processor unit via 
an infrared link, though a fiber-optic 
cord is available for use in crowded 
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offices where interference might oc- 
cur ("group environments,’ in the hor- 
rid language of the promotional leaf- 
let). 1 found that the infrared link 
worked reliably with the keyboard sit- 
ting on the same surface as the pro- 
cessor box, but not so well on my 
knees, where the edge of the desk 
could shadow the sensor. 

| couldn't get my hands on the in- 
frared cordless mouse in time for 
press, but it appears to be highly 
original in design. The rotating ball 
protrudes from both the upper and 
lower surfaces of an elongated plastic 
box; the ball can be manipulated di- 
rectly with the fingers as a trackball 
or, by tilting, can be brought into con- 
tact with the desktop to act as a con- 
ventional mouse. Two buttons are pro- 
vided. 


THE NEW SHELL GAME 

It would be nice to report that the new 
operating system shell lived up to the 
innovative hardware, but it does not, 
at least in the early version | used. 
Whichever side you take in the 
"mouse versus no mouse" debate, 
you have to admit that the concept of 
a mouse- and icon-driven user inter- 
face, as it came from Xerox PARC 
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Photo 1: The Apricot Fl (left) and Apricot Portable (right) from ACT. 
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(Palo Alto Research Center) through 
Lisa and Macintosh, is an indivisible 
one. The prerequisites are a com- 
pletely bit-mapped display, with soft 
character generation and sophisti- 
cated window and menu manage- 
ment integral to the operating system. 
Such software, as Apple has shown, 
requires years of painstaking effort to 
develop. Putting a shell over standard 
MS-DOS, supplementing menus with 
little pictures, is not adequate and 
smacks of cashing in on fashion. 
The new Apricot front-end program 
is called Activity (get it?) and consists 
of a menu along the bottom of the 


‚ screen, in which words are highlighted 


by a reverse-video cursor and have a 
small icon underneath to reinforce the 
message, Choices can be made by 
using the ordinary cursor keys or the 
mouse. When a choice is made, the 
screen fills with other menus (and 
icons) from which selection is made 
by moving a separate cross-hairs cur- 
sor, using the mouse (or the numeric 
pad keys). The whole setup. with two 
totally independent cursors, was com- 
pletely incomprehensible to me and 
inferior in ease of use to an ordinary 
Multiplan-style menu. | prefer to stick 
with the unadorned MS-DOS inter- 
face. 

A reduced version of the F1 (called 
FIE) is to be produced for schools 
and universities, with 128K bytes of 
RAM and a single-sided 320K-byte 
disk drive. The attraction will be the 
low (£795) cost and Digital Research's 
Dr. Logo as bundled software. 


AN APRICOT FOR THE ROAD 
The most exotic of the new machines 
is the Apricot Portable. Sharing all of 
the features of the F1, this machine is 
packaged in a futuristic wedge-shaped 
case and has a full-sized (80 by 25) 
LCD manufactured by Hitachi. The 
keyboard unit is the same as the Fl's 
though the infrared sensor sits under 
the beveled lower edge of the case, 
which makes it even more sensitive to 
positioning than the Fl's keyboard. 
The Apricot Portable has its disk drive 
situated at the right-hand side of the 
case but the disk operation light, 
(continued) 


Most word processing programs create more 
problems than they solve. Introducing 

the first program that rights all those wrongs: 
THE WRITE STUFF? 


WRONG #1: WORD PROCESSING PROGRAMS 
ARE EXPENSIVE. 

some people say software has to ре 
expensive to work well. We dont agree. 


THE WRITE STUFF is everything those more 
expensive programs should be. And more: 
It's affordable. Only $59.95. And it's available 
for Apple® I +, Ле, Ic and IBM®PC, XT, and 
compatible computers. 


WRONG #2: GOOD WORD PROCESSING 
PROGRAMS ARE HARD TO USE. 

THE WRITE STUFF was written for Harper 
& kow by the co-developers of The Bank 
street Writer'^, the best-selling word processor 
for children. To say that it's easy to use is an 
understatement. Twenty minutes is all it takes 


FOR $59.95. 


to master THE WRITE STUFF. Your "help menu” 
of functions and commands is just a key 
away. Creative Computing calls it "as simple 
as using a typewriter...an excellent word 
processor '' 


WRONG #3: YOU GET WHAT YOU PAY FOR. 
Theres virtually no word processing 
function THE WRITE STUFF cant perform. As 
well as options you only find in programs cost- 
ing five times as much: word count, complete 
cursor control, variable speed scrolling, undo 
any change in one step, on-screen underline 
and boldface, automatic save, and more. 


WRONG #4: GREAT SOFTWARE COMES FROM 
SOMEONE'S GARAGE. 

THE WRITE STUFF is from Harper & Row, 
one of the world'sleading publishers. We've 
been recognizing great writing for more 
than 150 years, even before Mark Twain 
brought us Huck Finn. We think you'll find 
THE WRITE STUFF right in his league. 


© 1984 Harper & Row. JOE 531051, 20h f 


* Har per&Row. жан 
Software for people. 
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along with several other indicators. is 
placed at the left-hand edge of the 
screen for visibility. 

Like the ЕІ, the Portable relies en- 
tirely on mains power, battery opera- 
tion having been rejected as a design 
option. In this sense it’s not a com- 
petitor to the new Vadem/Morrow/Os- 
borne machine that has a much 
smaller footprint and a battery power 
option, ACT's managing director 
Roger Foster doesnt believe that this 
sector of the market demands any 
more than easy transportability, 
though I feel that some engineers, 
geologists, and other field workers 
might disagree. A very smart carrying 
case holds the processor/display unit 
and the keyboard for traveling. 

The most spectacular feature of the 
Apricot Portable is the voice-recogni- 
tion circuitry and integral microphone. 
This sits in a recess at the right-hand 
side of the screen and can be re- 
moved on a self-rewinding cable. It 
wasnt fitted on the early prototype I 
used, but according to my informa- 
tion the circuitry works like the Tecmar 
PC-Mate. The machine is trained to a 
person's voice by speaking the 
chosen keywords from three to five 
times. Unlike the Tecmar, however, it 
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uses a hierarchical system of keyword 
storage, with 64 primary words; upon 
recognition of one of these words, a 
further 64 different words can be 
recognized and so on. 

At £1695 the Apricot Portable is 
priced close to the Compaq. Kaypro, 
and the new Osborne Encore (Mor- 
row Pivot). 

Taken altogether, the new Apricots 
are smartly designed and incorporate 
some bold technical innovations at 
remarkably low prices. Their future is 
assured in Sirius-conscious Europe. 
but whether they can succeed in the 
IBM-dominated U.S. without IBM soft- 
ware compatibility remains an open 
question. 


A PSION IN EVERY POCKET? 

Psion is a successful U.K. software 
house that started out writing games 
for the Sinclair ZX81 and Spectrum 
and later produced the highly ac- 
claimed applications programs for the 
less-than-highly-acclaimed Sinclair QL 
(see BYTE UK., September, page 415). 
On the same day that ACT unveiled 
the new Apricots, Psion revealed a 
venture into hardware manufacture in 
the shape of a pocket computer 
called the Organiser. (See photo 2 


Photo 2: The Organiser pocket computer from Psion. 
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The pocket computer has been alive 
for many years, but so far none of the 
offerings quite make the grade in 
terms of truly general usefulness. One 
line of thought has led to instruments 
like the Sharp PC1500 (and similar ma- 
chines from Casio), which are the 
modern version of the programmable 
calculator. They run more or less stan- 
dard BASIC with a bias toward math- 
ematical applications, but they are 
limited in their data-processing capa- 
bility by the use of cassette tapes for 
mass storage. 

Another line of thought (started 
years ago by Toshiba) has led to a 
pocket database: the “electronic ad- 
dress book” concept. Despite some 
neat designs currently emanating 
from Casio, using expensive CMOS 
(complementary metal-oxide semi- 
conductor) RAM modules, these too 
have been inhibited by inadequate 
mass-storage Capacity. 

The Psion Organiser spans both of 
these concepts, with some degree of 
success. It succeeds by the applica- 
tion of new CMOS microcomputer (as 
opposed to calculator) technology, 
together with clever firmware design. 

The Organiser certainly won't have 
the Japanese running scared on ac- 
count of its packaging. Compared to 
the current models from Sharp and 
Casio it's overly large (about the size 
of the older TV remote-control units) 
and, though it is well made, it lacks the 
exquisite finish that the Japanese 
achieve. 

Inside the chunky case, however, is 
a proper 8-bit microcomputer, the 
HD630IX, which is a CMOS version 
of the Motorola 6800 with some ex- 
tra instructions. The display is a quite 
ordinary single-line 16-character LCD 
as used in inexpensive calculators. 
The mass storage is sómething new 
though; Psion has adopted ultra- 
violet-erasable PROMS (program- 
mable read-only memories) called 
Datapaks as removable storage 
media. These cartridges are about the 
size of an ordinary eraser and fit into 
the side of the Organiser. Two Data- 
pak cartridges can be inserted at a 
time, with capacities of either 8K or 

(continued) 


ProModeni 1200A Apple Card Pack ‘W 


It's the best 300/1200 baud 212A 
telephone modem for your 
Apple“ 11, 1+, and Пе. “Best” 
because it's the easiest to install 
and use, provides more useful 
modem features for your money, 
and lets you add software 
capabilities as your needs grow. 


We really do mean easy. Just plug 


the ProModem Card Pack into 
any expansion slot and connect 
the telephone cord. On-board 
intelligent software in ROM 
includes a simple but powerful 
terminal program. With a few 
keystrokes, you'll be “оп line" 
and communicating. 


ProModem 1200A offers you 

the best price-to-performance 
modem available with Auto- 
Answer and Auto-Dial, Program- 
mable Intelligent Dialing, Built-in 
Speaker with Volume Control, 
Help Commands, Extensive 
Diagnostics, and more. ч 


Апа when you need more 
sophisticated capabilities like 


Terminal Emulation, you're all set. 


The 1200A is fully Hayes compati- 
ble. You'll be able to use most of 
the Apple Il communications 
programs available. 


PRICE COMPARISON 


PROMETHEUS 


(1) ProMadem 1200A Apple 
Card Pack, complete with 
on-board software and 
all necessary hardware 


List Price: $449 


HAYES 


(1) Smartmodem 1200 
"standalone modem" 


(2) Serial Card 

(3) RS-232C Cable 

(4) Communications Software 
Total List Price: $957 


Apple is a registered trademark of Apple Computer, Inc 


The "Help" Screen and “Auto 
redial if busy" functions make the 
1200A convenient to use. The 
second phone jack for the tele- 
hone handset allows switching 

rom voice to data. You get all of 
this, ready to use, complete with 
easy to understand documenta- 
tion, and a telephone cord for 
only $449. 


See your local dealer for a 
demonstration. He'll show why 
ProModem 1200A is your best 
connection. 


Prometheus Products, Inc. 
45277 Fremont Віма. 
Fremont, CA 94538 

(415) 490-2370 
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16K each, giving a usable amount of 
quickly accessible storage. The Data- 
paks are "write-once" media, so data 
stored in them is secure against most 
kinds of accidental loss. Records can 
be erased from the database but they 
continue to occupy EPROM space: 
when a Datapak becomes full, you 
can copy all the active records to a 
new one and have the old one erased 
and reformatted using a special ultra- 
violet eraser. This service will be avail- 
able at Psion dealers, though larger 
organizations might wish to purchase 
one for internal use. 

Battery power is supplied by a 
single 9-volt alkaline cell, which lasts 
for about six months of normal use. 
The HD6301X has 4K bytes of mask 
ROM (read-only memory) and 2K of 
RAM actually on the chip, and this is 
all the memory that the Organiser 
directly addresses. The Datapaks are 
treated as external serial devices (like 


BYTE U.K. 


disk drives) and, apart from some 
math routines in the ROM, all code is 
fetched as a serial stream into the 2K 
workspace. When it's switched on, the 
Organiser presents a real-time clock/ 
calendar display—pressing the Mode 
key clears this and allows you to pro- 
ceed. 


DATA ENTRY 

What makes the Organiser concept 
Work is the design of the soft/firm- 
ware. This is based around a very fast 
search algorithm with partial word 
matching. With a full 16K-byte Data- 
pak the maximum search time is 5 
seconds, and retrieval is typically 
much faster. 

All database manipulation is done 
using dedicated keys so that a 
minimum amount of typing is re- 
quired on the small alphabetically ar- 
ranged (as opposed to QWERTY) key- 
board. 


TOUGH LOCAL NETWORK PROBLEM: 


"How can our department get our six computers and three 
printers to work together efficiently? We also want to 
be able to access outside data services and our 
future company LAN.” 


SIMPLE NETWORK SOLUTION: NetCommander 


NetCommander 1s a smart, small Local 
Area Network manager. It lets you link 
from four to 40 computers and peripherals — 
in any mix of models and makes. À 50K buffer 
(expandable to 250K) makes sure that productivity 
is high — keeping fewer printers humming — while 
computer and PC users do their thing, without waiting 
for a printer, modem, or shared disk. Those devices can be 
specified with names defined by users — and allocated on the 
basis of availability and capability. And NetCommander handles 
multiple protocols and different baud rates simultaneously — 
without modifications to hardware or software. It will also tie into your 
company's LAN. The latest in a family of products in use since 1979, 
NetCommander is a smart, small, efficient network manager. 


For more information, call or write: 


_NetCommander 


Digital Products Inc. © The Simple Network Solution Company 
600 Pleasant Street € Watertown, МА е 02172 
(617) 924-1680 * Outside Mass., call 1-800-243-2333 
And check out our 30-day trial evaluation. 
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Four keys control the storage and 
retrieval of data, programming, and 
calculation function. Records consist 
of free-format strings of text and 
numbers, up to 200 characters. You 
enter these in Enter mode (the Mode 
key steps through a circular list of the 
available modes) into the temporary 
display memory, where they can be 
edited at will. Hitting the Save key 
stores this record into a Datapak (if 
two Datapaks are fitted, the prompt 
will show SAVE: or SAVE2: on alter- 
nate presses) To retrieve a record 
merely hit the Find key (which also 
alternates if there is a choice of paks) 
and enter as much or as little of the 
target record as you wish to search 
on. Pressing the Execute key then 
displays all the records that have been 
matched, stepping through them at 
each press. Using an asterisk specifies 
that the search word must occur at 
the beginning of a record, so that FRE 
will match FRED or ALFRED, but 
*FRE will only match FRED. If you ex- 
ecute FIND with no search clue, then 
you can single-step through the whole 
database. By paying attention to the 
design of records (using special char- 
acters or letter codes) you can easily 
classify your information. 

The ergonomics of the Organiser 
are so carefully designed that it is 
quite possible to operate it with one 
hand, using your thumb to reach the 
various keys. This is slightly spoiled by 
the small keyboard, which dictates 
that most keys have a shifted value— 
the numbers and math operators are 
all shifted letters and Shift toggles be- 
tween sets. 

The limitations of the small display 
are diminished by left and right scroll 
keys, which. rather than step by single 
characters, cause the display to scroll 
automatically until another key is hit. 
The Delete key was designed in a 
similar way. It deletes characters to 
the right as long as there are any, but 
deletes to the left if there aren't. 

The Organiser has a Calc mode in 
which it behaves as a simple four- 
function calculator; BASIC-style 
operators are used and, on pressing 
Execute, the whole calculation and 

(continued) 


IT ALWAYS STACKS UP 
IN FAVOUR OF SUNOL 


Sunol Winchester disk drive 
replaces up to 2570 floppy disks, 
increases your speed up to 1000% 
and costs surprisingly little. 


It data management is becoming a problem, you are We're Connected 
ready for a Sunol mass storage system. Use your Sunol to network with SUN*NET and 
We're Powertul SUN*MAC. SUN*NET can handle up to 64 users at 


Choose from 8, 16, 25, 40, 65, or 92 megabytes per a time and with seven different operating systems all 
drive and up to four drives per controller. That's a on the same Sunol disk. SUN*MAC networks up to 


, worked їо SUN**NET. (Sunol's disk is also compatible with 
disks or 184,000 typed pages. Omninet, PC Net, or Ethernet.) 


We're Fast 


You've got more data and almost instantaneous ac- We Have Back-Up 


cess to that data... up to 10 times faster than a floppy S еи WE АҢ E ےم‎ е 
= "9 MERONE Yep Semanal ате ТЕ Wels: can access it as a 21.5 megabyte floppy of on-line 
We're Compatible disk storage. 

You can connect your Sunol to the IBM PC and 
compatibles, Apple 11, IH, and Macintosh, ТІ, Victor 
9000, DEC, Epson QX-10, Zenith, and more. 


We're Clear 

Our dynamic display lets you know exactly what the 
drive is doing every moment. 

We're Reliable 

Sunol's Error Correction Code gives you the relia- 
bility you expect. 


| N COMPARE SUNOL FEATURE FOR FEATURE 
SU N (0 | Then compare price. There is no better value. There 
vU № (D IN is no better mass storage system. 
| i ^ IBM PC is a registered trademark o! International Business Machines Corporation, 
' |! || MI $) P C. Net is a trademark ої Orchid Technology. 
Macintosh and Appie are registered trademarks of Apple Computer Inc. 


Omninet is a trademark о! Corvus Systems Inc. | А 
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result are displayed as in: 23 x 2 = 
46. Arithmetic is floating point to 
seven significant figures, and scientific 
notation is supported. When the 
Mode key is pressed, the prompt 
changes but the displayed data re- 
mains the same. This allows you to do 
a calculation and then press Save to 
store either the result (adding an 
alphabetic label to help retrieve it) or 
the text of the calculation itself. This 
principle applies across the board; 
once a record has been retrieved, it 
behaves as if you'd just entered it, so 
you can calculate on it, edit it, and 
then resave it. 

The whole design is aimed at fool- 
proof operation: the only possible 
error conditions are a full or faulty 
Datapak, other ilegal input merely 
being re-presented for editing. The 
system senses the presence or 
absence of Datapaks, and the Mode 
key is context-sensitive and displays 
certain modes only at the appropriate 
time—for example, Erase is only 
allowed after a Save. 


POPL 


The Organiser is programmable, using 
a specially developed language called 
POPL (no relation to last month's 
POP-1I). POPL is not built into the 
machine but is included in each of 
Рѕіоп'ѕ application packs. As I write, 
only the Finance Pack is ready, but 
Science and Math/Stats Packs are in 
preparation. Adding an application 
pack (it replaced one of the Datapaks) 
causes a number of new modes to be 
added, including Prog and Copy. 
POPL is a very simple language, 
with a syntax similar to a structured 
BASIC; it is procedure based and 
. allows the passing of parameters. The 
input and output functions are 
rudimentary: IN "prompt" X causes 
“prompt” to be displayed and assigns 
the input to X, while OUT "result" X 
causes "result" to be displayed fol- 
lowed by the contents of X. All vari- 
ables are local to a procedure, but 
there is a predeclared 20-element 
system array that can be used either 
as an indexed array or for global 
variables. The total workspace avail- 
able for data is only 356 bytes, and 
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this can be exceeded quite quickly if 
you write deeply nested procedures 
with lots of local variables. 

You can get an idea of POPL from 
this factorial example: 


FACT 

IN "NUMBER" N 

С=0 

Fs 1 

LOOP:C = C+ 1 
F=FxC 

IF C<N GOTO LOOP 
OUT "FACTORIAL IS" Р 


This procedure is called FACT and 
it is saved, retrieved, and edited in the 
same way as any other data (except 
that a special mode called Cat lists 
only procedures and not data rec- 
ords; it works just like Find). Pro- 
cedures can be run either in Run or 
Calc mode—they can call other pro- 
cedures (including recursive calls to 
themselves)—with parameters being 
passed using the reserved variable 
names PI to P5. No procedure may 
exceed 200 characters, and no one 
line may exceed 100 characters. 

Some discipline is required to avoid 
squandering scarce storage and work- 
space. A procedure being edited is 
held in workspace RAM, from where 
you can run and test it during devel- 
opment, saving it only when it's fully 
debugged. On the other hand, to re- 
lease the maximum workspace for 
running procedures, you must save 
the current procedure and then delete 
it from workspace (by using QUIT 
rather than EXIT). 

A nice touch is that the source code 
of the built-in functions in an applica- 
tion pack is available to inspect and 
edit and can be copied to a Datapak 
to be incorporated into your own pro- 
cedures. The Finance pack includes 
various compound interest, cash-flow, 
depreciation, and bond-yield func- 
tions, as well as some general scien- 
tific functions, such as exponentials 
and trigonometry. 

| couldnt run the Sieve of 
Eratosthenes due to the small amount 
of workspace RAM, but an impression 
of the speed can be gained by timing 
the factorial program—the conclusion 
is that Seymour Cray neednt lose any 


sleep. Calculation of 50! took 44 
seconds or almost one second per 
iteration, and an empty loop takes 4 
second per iteration. This slow result 
is a consequence of the amount of 
overlaying from the serial EPROM, 
rather than a reflection of the CPU's 
true processing power, but it suggests 
that POPL will not be used much for 
heavily iterative programs. Recursion 
is worse still, as the stack quickly 
grows to overflow workspace. This 
should not be taken as condemnation 
though; realistically speaking, POPL is 
intended for writing short procedures, 
typically involving simple arithmetical 
transformations. Its ease of use, and 
the fact that user procedures become 
extensions to the catalog of available 
functions, makes it preferable to a cas- 
sette-stored BASIC program for most 
nontechnical users. 

In summary then, what | find im- 
pressive about the Organiser is not its 
absolute performance in any sphere, 
but the clever design of the software 
for fast and foolproof use. A general- 
purpose BASIC machine like the 
Sharp PCI500 will beat it soundly at 
complex scientific calculations, but 
just try writing any sort of database 
program using cassette tape storage 
to find out what slow really means. ! 
also liked the consistency of the 
Organiser environment, where rec- 
ords and procedures are all handled 
in similar ways using the same few 
keys: when 1 first received the ma- 
chine, it took me only 15 minutes to 
discover how to do everything (apart 
from POPL) without any documenta- 
tion or outside advice. A 16K-byte 
Datapak will hold over 300 average 
telephone-book entries, five times 
more than most of the competing 
"electronic notebooks? The price and 
relative difficulty of reusing Datapaks 
militates against using them as the ex- 
act equivalent of disk or tape; instead 
they are highly suitable for semiper- 
manent information such as names 
and addresses or commercial data 
such as price lists. The machine costs 
£99.95 in the U.K., about the same as 
a BASIC pocket computer. Datapaks 
cost £12.95 for 8K and £19.95 for 
16K. m 
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WHEN TOTAL PERFORMANCE IS THE ONLY OPTION. 


The IBM PC-Compatible Zenith Z-100 PC's. 


Total performance. It's a must for United Press International, in reporting 
news that changes the face of the world. And for you, in handling information 
that changes the face of your business. 

The IBM PC-compatible Zenith Z-100 PC's deliver that total performance, 
with enhanced features that include greater internal expandability. Storage 
that can expand up to 1] megabytes. The ability to run virtually all IBM PC 
software. A detached keyboard with a “smarter” key layout. And much more. 

When total performance is the only option for you, call 1-800-842-9000, 
ext. 1, for your free Z-100 PC information kit and the name of your nearest 
Zenith Data Systems dealer. 


JEN data 
systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON. 


© 1984, Zenith Data Systems For the Zenith Data Systems dealer nearest you, call 1-800-842-9000. Ext. 1 
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General DataComm 
beats Hayes 
for accuracy. 


We put our 212 modem to the critical test. 
We stacked it up against Hayes, one of the 
"smart" modems. 


The Performance 


Hundreds of phone calls were carefully moni- 
tored, analyzed, and verified by telecommu- 
nications engineers. After exhaustive testing, 
the results were conclusive: when line quality 
was average, our modem was one and a half 
times more accurate than Hayes. When line 
quality was bad, however, our modem was 
up to ten times more accurate. And when line 
quality was really bad, their error rate shot up 
to as much as 100 times ours! The errors 
ranged from misspelled words to incorrect 
numbers. The implications for modern busi- 
ness are understandably serious. 


The Reliability 


Then we went inside and did a component 
count. The final score: Hayes 252, us 155. 
This can be viewed two ways: Either Hayes 
has a 60% better chance of developing part 
failure, or our modem has a 6096 better 
chance of delivering higher reliability. 

Eliminating operator risk is as important to 
us as eliminating errors. With our modem 
there's virtually no risk of electrical damage 
because there are no internal switches to 
deal with. General DataComm modems auto- 
matically select all call parameters. 


And we can prove it. 


The Company 
The Genera! DataComm intelligent modem is 
the newest product of a company that has 
been designing data communication systems 
for 15 years. A company whose customer list 
is a Who's Who" of international business. 
Most of the Bell operating companies, and 
other telephone companies in the U.S. and 
Canada. Major banks. Brokerage firms. And 
many of the Fortune "500." 

We build multiplexers, modems, local area 
and digital network products, and the most 
complete networking systems on the market. 
Now we're applying the technology that won 
the respect of big business and Bell to the 
personal computer market. With a line of 300 
and 1200 bps modems and our own com- 
munications software. 

The General DataComm modem. We put it 
to the critical test. Now it's ready for the ulti- 
mate test. Yours. To find the dealer nearest 
you, contact the Personal Computer Products 
Dept., (203) 574-1118. General DataComm 
Industries, Inc., Middlebury, CT 06762-1299. 
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B general CataComm 


The best connections in the business. 
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PC, personal computer has become а 
О ST О О Se commodity product. It is just like a personal car. 
5 It has limitations and problems. People expect PC 


to do more than it can do. 
D u t JC is a growing computer. The superb 
architecture can offer you painless expansion for 


your organization. If your computer must be able 
M О ST N eed J to grow as you grow, JC is your only choice. 
= JC computers have been available thru our 


world-wide dealer network since 1979. The 
installed base of computers is now reaching 
10,000 units. Our latest addition features a multi- 
user, multi-processor system, based on our 80186 
master/slave processor modules. It runs under 
TurboDos* 1.4 operating system with PC/DOS 
emulation. 

JC users agree that our computers truly offer 
expandability, low cost; and high performance. 

If you want to know more, contact us. Let one 
of our professional dealers help you. They will 
hold your hand until you get solutions, not 


problems. 
See us at 
COMPDER"/Fall '84 
ae Las Vegas Hilton 


E Booth #7220 


== ЈС SYSTEMS 


| © zb == "HIGH PERFORMANCE COMPANY 
> CASE = EY Чез. ыы JC INFORMATION SYSTEMS, INC. 
— ; الد‎ < 469 Valley Way 
aif a j| Im 73 Milpitas, CA 95035 
| 0F | | (408) 945-0318 


б | E = n 5 N N, | TWX 910-381-7041 


БҮГҮ i r^ 
ra / ‚ М ^ *TurboDos is a trademark of Software 2000, Inc. 
y й v | E *PC/DOS is a trademark of IBM Corporation. 
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Тһе 
Slobbovian 
Amnesty and 
the Eccentric 
Jailer 

be a mH e A 


BY MICHAEL W. ECKER 


Dr. Michael W. Ecker is an 
associate professor in the 
Department of Mathematics and 
Computer Science at the University 
of Scranton. 


MATHEMATICAL 


RECREATION:S 


Toggling Functions 


LI 


n eccentric jailer proposes the 

following cockeyed partial amnes- 

ty to the 100 prisoners in his 100 
cells. All cells in the prison are initially 
closed. Then the warden walks by all 100 
cells and turns his key in the door of each; 
however, no prisoner may leave. Then the 
jailer walks back and, starting with cell 
number 2, reverses every second cell. 
Hence, cells numbered 2, 4. 6, ..., 100 are 


. again closed. Again, no prisoner in an open 


cell may leave. The warden continues with 
every third cell, starting with 3, 6, 9, and 
again turns the key. This reverses every third 
cell, the cells formerly open are now closed 
and vice versa. 

It starts to get a bit fuzzy as to who is in 
an open cell, for this process continues 100 
times. On the fourth time, every fourth cell, 
starting with 4, 8, and so on, is reversed by 


a turn of the key, In general, every kth time. . 


cells k, 2k, etc., are reversed. No prisoner 
may leave during the process. (The vicious 
guards see to that.) 

Now, this is the offer. Any prisoner for- 
tunate enough to be in a cell that is open 
at the conclusion of this 100-pass process 
may go free Which prisoners will be 
released? 

Let's first make sure we understand the 
problem. Take the prisoner in cell number 
8. His cell will be opened at pass £ 1, closed 
at pass #2, ignored at pass #3, opened 
again at pass £4, ignored at passes £5, 6, 
and 7, and finally closed again on pass 
#8—not to be opened again during the rest 
of the warden's walks. On the other hand, 
the prisoner in cell number £4 is more for- 
tunate. His cell is opened at pass £1, closed 
at pass #2, and opened at pass #4—never 
to be reversed again. 

What is more special! about cell number 
4 than cell number 8? Let's try a BASIC pro- 
gram to simulate the opening and closing. 
Let us agree to use O for closed and 1 for 
open. 

Since the cells involved are essentially be- 
ing toggled, I would like to sneak in an 


elegant programming trick for toggling. For 
it, | am indebted to David B. Lewis (himself 
a writer of mathematical recreations and 
programs) for reminding me, Suppose you 
have a variable called A that is storing O or 
| for off and on, or for closed and open, 
or whatever. Ordinarily one would use 
some program line in BASIC like this: 


100 IF A0 THEN A21 ELSE A=0 
or, using О and - 1. 100 AZ МОТ A 


Instead, we'll use: 
100 A=1-A 


If A=0, then A is assigned the value 1, and 
conversely, if А = І then A is now assigned 
the value 0. (The mathematicians reading 
this will note that the function Ех) = | -x and 
the identity function Дх)=х together con- 
stitute a cyclic group of order two under the 
operation of function composition, with F 
a generator) 

Type in listing 1. When you are done, you 
will find a fascinating result: The only cells 
open are those whose number is a perfect 
square (ie, 1, 4, 9, 16, 25, 36, 49, 64, 81, 
100). 

What is so special about perfect squares? 
Why not the odd numbers, for example, in- 
stead of the perfect squares, as many peo- 
ple often incorrectly guess? Look again at 
what happened to the prisoners in cells 4 
and 8. Note that a cell is reversed precisely 
ata pass number that is a divisor of the cell 
number. For 8, the divisors are 1, 2, 4, and 
8. On these passes we get open, closed, 
open, closed. For 4, the divisors are 1, 2, 
4, and we get open, closed, open. In order 
for a prisoner to go free, the last pass must 
produce an open. But for that to happen, 
we see that the number of divisors of the 
cell number must be odd. In general, each 
divisor d may be paired with another divisor 
d' =T. However, if the number is a perfect 
square, the square root is a divisor that is 
not paired with any other divisor. 

Although you might like to say that the 

(continued) 
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"Таке your. - 
* family. ` 
 heyond . 

Computers. 


Zw | 


/ | dinating ` 
; world of 
fhe home “abot 


‘HERO JR. will wake you in » 
the mérning, guard your 
home at night, remind you 
of your appointments for 
the week, and entertain 
your family throughout the 
day with engaging small 
talk, songs, poems, games 

` ,..even strolls around 
the house. | 

Introduce your family to 

the wonders of robotic 
living...for less than the 
cost of a computer. For the 
name of your nearest 
dealer, 


“Call for HERO JR. 
at 1-800-253-0570" 
Askforoperator7 _ 
(In Michigan, call 616-982-3454) 


xs Heath Zenith == 
WIL MEET Reel 
= 
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MATHEMATICAL RECREATIONS 


Square root should be paired off with 
itself, don't lose sight of the fact that 
the goal is to see how many divisors 
the number has, and we don't count 
any divisor twice. So perfect squares 
always contain an odd number of 
divisors. It now makes sense that the 
only lucky prisoners are the ones in 
cells whose numbers are squares. 


THE ECCENTRIC JAILERS MORE 
ECCENTRIC COUSIN 

Mathematicians never like to leave 
things alone—not even nice things like 
the previous conclusion. In that spirit, 
| offer the related tale of another 
warden (a cousin of the first jailer) 
who had his own cockeyed plan. He 
made the same kind of offer, except 
that instead of turning the key once 


Listing 1: The Eccentric Jailer program. 


each time, he turned the key as many 
times as the number of the pass. On 
the first pass, the jailer turns the key 
in all cells—once. On the second pass, 
however, he will turn the key in cells 
2, 4, 6, etc., two times. (Hence, on the 
second pass, nothing changes.) On 
pass number 3, he goesto cells 3, б, 


9, ... andturns the key in each three 
times. He continues this for all !00 
passes. 


Listing 2 ought to do it. Lines 35 
and 45 ensure that the key is turned 
as many times as the number of 
passes made. Of course, there are 
shorter ways to implement the pro- 
cess, such as by noting that a switch 
is made if and only if the pass number 
is odd, but the idea is to let the com- 

(continued) 


1 DIM A(100):REM ARRAY TO STORE 0 OR 1 FOR CLOSED OR OPEN FOR 


EACH CELL 
10 CLS:REM CLEARS SCREEN 
20 FOR PASS = 1 TO 100 


30 FOR CELL = PASS TO 100 STEP PASS 


40 A(CELL) = 1 ~ A(CELL:REM TURN THE KEY 


50 NEXT CELL 

55 PRINT "PASS NUMBER" 
THE PROGRAM 15 WORKING 

60 NEXT PASS 

65 PRINT "OPEN CELLS ARE ..." 

70 TOR GEEL «1 ТОМО 

80 IF A(CELL) 2 1 THEN PRINT CELL; 

90 NEXT CELL 

100 PRINT: END 


‘PASS; "COMPLETED" :REM SO YOU'LL KNOW 


Listing 2: The Eccentric Jailers More Eccentric Cousin program. 


1 DIM A(100):REM ARRAY TO STORE 0 OR 1 FOR CLOSED OR OPEN FOR 


EACH CELL 
10 CLS:REM CLEARS SCREEN 
20 FOR PASS = 1 TO 100 


30 FOR CELL = PASS TO 100 STEP PASS 


35 FOR CHANGE = 1 TO PASS 


45 NEXT CHANGE 
50 NEXT CELL 


55 PRINT "PASS NUMBER”; PASS; "COMPLETED" :REM SO YOU'LL KNOW 


PROGRAM 15 WORKING 
60 NEXT PASS 


65 PRINT:PRINT "THE OPEN CELLS АНЕ..." 


70 FOR CELL = 1 TO 100 

80 IF A(CELL) 2 1 THEN PRINT CELL; 
90 NEXT CELL 

100 PRINT: END 


40 A(CELL) = 1 - AeCELL:REM ELEGANT TRICK FOR SIMULATING KEY TURN 


"My Datec PAL has a lot of pals.” 


I've made a lot of new friends 
through my Datec PAL Plus 
Modem. Now I have friends who 
can deliver mail immediately. 
Confirm my reservations. Quote 


stock prices. Research my reports. 


Entertain me. Even keep me 
up-to-date on the latest scores. 

With my PAL Plus Modem,I 
just call a friend whenever I need 
a favor. After all, what else are 
friends for? 
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To learn more about our friendly 
Personal Access Link modems, 
or for the name of your nearest 
Datec dealer, call 800-334-7722, 
in NC 919-929-2138. 


PAL Plus features: * 0-300 or 1200 bits 
per second * Touch-Tone or rotary pulse 
dialing * Autodial/Autoanswer * On-board 
monitor speaker with volume control 

* One-slot-only, no-hassle fit in the 

IBM PC or XT * Independent RS-232C port 
* CROSSTALK XVI communications 
software included free. 


Your Best Connection™ 


Datec, Incorporated 
200 Eastowne Drive, Suite 116 
Chapel Hill, NC 27514 


See us at Booth No. 936 
COMDEX/Fall '84, Las Vegas 


Datec, Datec PAL and Your Best Connection * Datec, Inc 
IBM ? International Business Machines Corporation 
CROSSTALK XVI Microstuf, Inc. 
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The only way to have 
an odd number 

of odd divisors 

is if the odd part 

of the original number 
is a perfect square. 


puter do all the work. Again, stop 
reading and run the program. 

This time it is not quite as obvious 
what all the open cell numbers have 
in common. Note that all 17 of the 
numbers that you should find—and 
no others—are expressible as a power 
of 2 (e.g. I, 2, 4, ...) times an odd 
perfect square. This description in- 
cludes the numbers that are pure 
powers of 2 or pure odd squares as 
well, since | may be usedas the other 
factor in each case. The basic idea 
relates to what happened in the 
previous problem. We can reason as 
follows: In the previous question, a 
cell wound up being open if and only 
if the number of its divisors was odd. 
Here, a cell will be open if and only 
if the sum of its divisors is odd. Now, 
if the sum of the divisors is to be odd, 
since the sum of the even divisors is 


DISKETTES 


3 
| 5550.810. ...,. .. 
5500 .81K.... ...... JETO 
н SSID. 57:0. 
| v mm j oson - 5' 4 M.. i 


= 0500 - 96 TPI бу, WW 


WE SELL PLASTIC STORAGE BOX-WITH KEY 


FOR 100 DISKETTES ... $19.00 


WHAT YOU TAPES AND CARTRIDGES (29) 
0с10 TENTE 
NEED... nESDOR 


2400 FT TAPE T: 


NOT JUST | sack натсн 


2400 FT TAPE SEAL 


MEMOREX 
2.15/18 
$2 607100 
$1.90/ 180 
12 40/ tit 
$3.00/100 


d 26и. 10 $2i10/10: 
$15.00/10-50 J14 35/517 


~ $16.25/10-50 $15 60750. 


WINCHESTER DRIVES 

] DME {FORMATTEO) .. 
15M8 [FORMATTED] . . 
20MB [FORMATTEO) . , . . 
32MB(FÜRMATTED]. , , 


007 MATRIX PRINTERS | 
80 COL. 132 COL. 
MANHESMAHN TALLY SPIRIT . 3325. — 
MANHESMAHN TALLY 180CPS $585. 3820. 
FACIT 120-140CPS  . $450. $820. 


15M8 
$1350. 
$1350. 


Met-Chein EE 


Mpt-Chern Iniomational Corporation "a 
2911 Dixwell Avenue, Hamden, Conn. 06518 
Phone: (203) 248-3212 or 1-800-638-2436 
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MATHEMATICAL RECREATIONS 


even, the sum of the odd divisors 
must be odd. But if the sum of the 
odd divisors is odd, then there must 
be an odd number of odd divisors. 
(Otherwise, if you had an even 
number of odd divisors the odd 
numbers could be paired off, and 
since odd + odd = even, we would 
have an even sum 

Now, by what we had before, the 
only way we could have an odd 
number of odd divisors is if the odd 
part (factor) of the original number is 
a perfect square. Thus, it follows that 
the number must be expressible as |2 
to some power| times [ап odd 
square|. 

| have extended this even further 
and found that there actually exists a 
plan for amnesty that involves a 
specific number of togglings per pass 
in the jailer problem with the net ef- 
fect that each cell is reversed exactly 
as many times as the cell number. 
This means that cell number I is re- 
versed only once, number 2 is re- 
versed a total of two times, number 
3 a total of three times, etc. Moreover, 
the solution function involved is well 
known in mathematics. It is called the 
Euler phi function. This function counts 
the number of integers less than the 
number and having no factor in com- 
mon with it. Since this obviously is 


TELEVIDEO TPC-1 
PORTABLE COMPUTER 


LIST PRICE 
31.9906 


| OUR PRICE 
Hg ARMAS BE 


WHILE THEY LAST 


FEATURES: 
64K Ram 

* Dual 574" Floppy Disk Drive 
(368.6K per drive) 

* 9” Amber Graphic Monitor 
Low Profile Keyboard 
w/10 function keys 
TeieWrite, TeleCalc, 
TeleChart CP/M 


(716) 325-5530 


Ele. 


OFFICE E OVIPMENTHAOKERS 
215 ALEXANDER STREET 
ROCHESTER. HE WYORK 14607 

те 


Circle 464 on inquiry card. 


beyond the intended scope of this 
column, | will merely mention that | 
recently published this problem in 
Crux Mathematicorum, a Canadian prob- 
lem-solving journal. | will supply fur- 
ther information upon request. 


ABOUT THE LISTINGS 

The programs provided here run on 
a TRS-80 Model III (48K, two drives) 
and a Sanyo MBC-555 (256K, IBM Per- 
sonal Computer data-compatible 
under MS-DOS with two single-sided 
drives that can probably read IBM 
BASIC programs if saved in ASCII). 
Users of compatible machines prob- 
ably can run the programs | provide 
as is. Other machine users may need 
to make modifications. 

For those of you who wish to send 
me suggestions, questions, improve- 
ments, etc, please feel free to use 
magnetic media for programs if we 
have compatible machines. | am in- 
terested in all comments, original 
problems, and whatever you feel 
would enhance this column. Credit for 
contributions will be given for any 
material 1 use. Please enclose a self- 
addressed, stamped envelope if you 
would like an acknowledgment or 
reply. Write to me, Dr. Michael W. 
Ecker, clo BYTE, 70 Main St., Peter- 
borough, NH 03458. m 


SPECTACULAR 
Er € LOWEST PHICES 
maxHll. DISKS 


LIFETIME WARRANTY 


1807: 50407 


D. 
514" MDI-DDM SS/DD/96TPI .. $2.65 
5%" MD2-DDM DS/DD/96TPI . . $3.30 
8" FD-I SS/SD or DD 


8" FD-2 DS/DD 
1-800-328-3472 


Dealer inquiries invited. COD's and charge 
cards accepted. АП orders shipped from 
stock within 24 hrs. 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
MN Call Collect 1-612-770-0485 


and another 


another, +, 


At IBM, we've been working to help your busi- 
ness keep up with its computer needs. 

Thats why we developed our innovative line of 
IBM Personal Computer Furniture. You'll find work 
stations, tables and chairs that are custom-designed to 
accommodate Personal Computers, as well as the 
people who use them. 

And best of all, you'll find IBM's PC Furniture 
available in a variety of prices designed to accommo- 
date your budget. 

The IBM Synergetix® PC Work Station (pic- 
tured in pearl white) provides a convenient and com- 
pact workspace for the Personal Computer. In 
addition, it's completely mobile, so you can move it 
from office to office. But most important, the entire 
unit closes and locks, so you can secure and protect 
your system. 
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The IBM PC Table (pictured in walnut) 15 a sta- 
tionary unit thats economically priced. It has the 
same durable construction as our PC Work Station, 
along with some basic security features. Whats more, 


its also perfect for the ІВМ PCjr 


TheIBM PC Chair boasts a price tag you don't have 
to sit down far. This ergonomically engineered seating 
comes equipped with fingertip adjustments and features 
acontoured backrest for greater comfort and support. 

You'll find our IBM PC Furniture in a variety of 
attractive colors at your IBM Product Center. The 
IBM PC Work Station is also available at partici- 
pating retailers. To find out the location nearest 
you or to order by phone, call /BM Direct toll free at 


1 800 IBM-2468, ext. 104. 


IBM Personal Computer Furniture. Its designed 


with you and your PC in mind. 
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CIRCUIT CELLAR FEEDBACK 


Conducted by Steve Ciarcia 
8-INCH DRIVE INTERFACE 


лтере,енїйтзїййїййЁйһйёйй]йй®Фһ#ө_®ъ®ФёйййїйїФ?ай®һїраёайа#тевтә» 
Dear Steve, 

What hardware and software are 
available to interface an 8-inch disk drive 
to my Leading Edge PC? 

JIM DARROUGH 
San Diego, СА 


1 have no immediate plans for a Circuit 
Cellar article on an 8-inch disk controller 
for the IBM PC or its compatibles and 
have no circuit diagrams available. How- 
ever, here are some companies that offer 
controllers, drives, and software to add 
&-inch floppy disks to the IBM PC and 
compatibles. 


Maynard Electronics 
400 Semoran Blvd. 
Casselberry, FL 32707. 
(305) 331-6402 


Tecmar Inc. 

6225 Cochran Rd. 
Solon, OH 44139 
(216) 349-0600 


MicroXpress 
305 South State College Blvd., 
Suite 135 
Anaheim, CA 92806 
(800) 632-8515 
—Steve 


MODEM KIT AVAILABLE? 

Dear Steve, 

| recently read your article in the August 

1980 BYTE on constructing a modem for 

less than $50. What is needed to interface 

your modem to the Commodore 64 
computer? 

M. W. CAMERON 

Clareinch, South Africa 


The modem described in the August 
1980 BYTE is no longer available from 
the Micromint. It has been replaced by 
the ECM-103 modem, which I described 
in March 1983. It features both originate 
and answer modes, has provisions for 
direct connection to the telephone lines, 
and requires no calibration or adjust- 
ment. The modem uses the Texas In- 
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struments TMS99532 frequency-shift- 
keying modem chip and is available for 
560 plus postage and handling (The 
Micromint Inc., 561 Willow Ave., 
Cedarhurst, NY 11516). 

The modem interfaces to a standard 
RS-232C port and requires only pins 2, 
3, and 7 of the standard DB-25 connec- 
tor. Your Commodore 64 has a serial 
port, but the signal levels are TTL levels 
(+5 V) and not RS-232C levels (+ 12 V). 
Fortunately, all that is required are some 
level-shifter ICs to effect the necessary 
changes. An article for such a circuit ap- 
peared in the May 1983 BYTE. “Тһе 
Enhanced VIC-20, Part 4; Connecting 
Serial RS-232C Peripherals to the VIC's 
TIL Port’ by Joel Swank (page 331) 
describes the requirements for a VIC-20. 
The Commodore 64 is similar, and the ar- 
ticle will serve as an excellent 
reference. —Steve 


LASER CANON 
Dear Steve, 
Please consider designing an interface 
for the Canon LBP-CS laser printer. 
К, T. QUENETT 
Winnipeg, Manitoba, Canada 


1 share your enthusiasm about the new 
Canon LBP-CS laser-printing mechanism. 
It looks like it could give the higher-priced 
character printers some stiff competition. 

However, when 1 write an article, 1 try 
to keep the topic as general as possible 
and try to use parts that are avallable to 
the individual from common sources. 
Canon has already stated that It will not 
be selling the LBP-CS directly to con- 
sumers but will be selling to original 
equipment manufacturers for incorpora- 
tion into their equlpment. These OEM 
prices are much lower than individual 
prices because the OEM buys in high 
quantities. This price advantage usually 
outweighs the savings made by design- 
ing and bullding your own interface elec- 
tronics, and there may be no cost advan- 
tage over a commercially available unit. 

If the price and availability situation 
changes to make the LBP-CS mechanism 
of interest to a wide range of readers, 


there could be a Circuit Cellar project on 
the subject.—Steve 


WHERE'S THE CHIP? 
Dear Steve, 

The single-board computer | want to 
build needs an ASCII parallel keyboard. 
I'd like to build a serial keyboard and con- 
nect it to a UART (universal asynchronous 
receiver/transmitter] in the computer via 
a coiled cord carrying power to the key- 
board and data from it. I recall you once 
mentioned a 5-volt encoder chip with 
1200-bps serial output. Who makes this 
chip. and where can I get it? 

MIKE OLSON 
Lincoln, NE 


Your power of recollection is very 
good. My article in the September 1980 
BYTE, "Build a Low-Cost, Remote Data- 
Entry Terminal, revolved around a 
keyboard encoder that operated from a 
single 5-V supply and that converted 
keyboard depressions into an ASCII 
serial output at 1200 bps. 

The chip that performs all this is an 
MM57499 and is an excellent choice for 
your application. For information on the 
availabllity of the MM57499, write to 
Product Marketing, National Semicon- 
ductor, 2900 Semiconductor Dr, Santa 
Clara, CA 95051.—Steve 


HOOK THE COMMODORE 64 
Dear Steve, 

Is there a way to hook a Commodore 
64 to the Micro D-Cam? Also, is there any 
way to connect the 64 to the Term-Mite 
ST Smart Terminal without using the user 
port? 

GREG BOLLHEIMER 
Warrensburg, IL 


The easiest way to connect the Micro 
D-Cam to the Commodore 64 is to use 
the serial version and connect it to the 
user port using its RS-232C facility. Other- 
wise, the Apple Il4 version could be 
adapted by interfacing through the ex- 
pansion port. 

Software changes would be extensive 

(continued) 
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CompuPro 10. The Price is Nothing Personal. 


Compare the Cost of 
CompuPro to Networked 
Personal Computers. 


Modesty aside, business is good 
and you're considering buying a 
computer. Or, another computer. In 
fact, business is so good, you'll be 
needing а multi-user system. 

Your instinct may be to buy 
several personal computers. But 
these systems are designed to 
work with you, not with each other 
...and computer networks can be 
expensive propositions. Consider 
a four-user network: you'll need 
four personal computers, plus a 
networking package. Your total cost 
for this personal system? $18,000." 
Now that's a personal problem. 

In contrast, the CompuPro 10 is 
specifically designed to be a four- 
user microcomputer. One fully inte- 
grated system with advanced multi- 
user capability is less than $10,000** 


Price isn't the only advantage 
our CompuPro 10 has over net- 
worked personal computers. We 
also provide the most popular soft- 
ware programs. . .word process- 
ing, financial spreadsheet and 
data base management. And inno- 
vative hardware features, including 
five microprocessors. So every 
user can work faster, without the 
performance degradation associ- 
ated with personal networks. 

What's more, the CompuPro 10's 
muiti-user operating system 
allows you to run both B-bit and 
16-bit software at the same time. 
So you can choose from a library of 
over 3,000 programs, as well as 
use your existing CP/M” software. 
It can also support your company's 
growth plans with a $100 per user 
networking option for communica- 
tions between a thousand work- 
stations. And even mainframes. 
Now that’s flexibility. 


To make the CompuPro 10 
multi-user system even more 
incomparable, we offer a full one- 
year warranty. 

For a complete demonstration, 
visit one of our Full Service 
CompuPro System Centers. Or 
call (415) 786-0909, ext. 206 for 
the System Center nearest you. 


Don't get personal, 
get CompuPro. 


3506 Breakwater Court, Hayward, CA 94545 
See us at COMDEX, Booth #H7366 


"Suggested list price for Tour popular 
personal computers, 40 Mb of hard disk 
storage and network package. 

“Includes CompuPro 10 with 1 Mb 
RAM, 40 Mb hard disk and applications 
programs ($7995 list), plus four terminals. 

121984 CompuPro 


because the Commodore 64 uses not 
only different addresses Юг screen 
memor y but also a considerably different 
method of producing graphics displays. 

The Term-Mite terminal is basically a 
serial I/O device, as are most terminals, 
and can also be interfaced through the 
user port. If you are already using the 
RS-232C port, you might use an RS-232C 
switch, available from Misco Inc. 404 
Timber Lane, Marlboro, N] 17746, or 
build one using the circuit in my article 
"Build an RS-232C Code-Activated 
Switch” in the May 1983 BYTE. These 
switches make the port accessible to 
more than one device. 

The alternative is to make your own 
serial port and connect it to the expan- 
sion bus. This would also require support- 
ing software to account for the new ad- 
dress of this port.—Steve 


BETTER THAN MICRO D-CAM? 


азеовроорасасоаофоьонафаоааооьсаесзвасьафовраа 


Dear Steve, 
Concerning the Micro D-Cam (Septem- 


CIARCIA FEEDBACK 


ber and October 1983), wouldn't it be bet- 
ter to use a television camera and map its 
output to a video-display terminal? | think 
that resolution would be higher. Do you 
know of any companies that make 
economical units? 

Speaking of resolution, what is the res- 
olution of the Micro D-Cam? | have in 
mind some image-analysis studies that in- 
volve an area of 1.5 by 2 feet with a resolu- 
tion of 0.003 inch. 

DAVID HOOPER 
Atherton, CA 


Here are some of the differences be- 
tween the Micro D-Cam and commercial 
television digitizing systems. 

The Micro D-Cam is fundamentally a 
digital device from the image detector to 
the screen, while the television digitizers 
convert analog signals from the camera 
to a digital representation of the original. 
This requires expensive highspeed A/D 
converters and associated circuitry, 

The television digitizers are usually 
designed to operate in real time i.e., 30 
frames per second, while the Micro D- 


OTRONA ATTACHE 8:16 РЕВЅ‹ 
IBM Compatible and Transportable 


e Made in Boulder, Colorado 
* 90 day warranty backed by XEROX 
s 20.0 lbs. - 12” W x 53%” H x 1334" D 


e 5.5" screen, 24 line with 25th status line 


e Includes Charton (CP/M) 
e Real time clock (battery operated) 


С rj K RAM 

e 2-360KB disk drives 

e 8086 and Z80 A processors 

e Complete with MS-DOS and CP/M’ 
operating systems 

e Graphics 


Additional 9 months maintenance backed by XEROX... $275 (with the additional 
9 months maintenance you'll protect your investment for a full year). 


Otrona Attache 8:16 Options 


doo o MERE .... $100 * 12” Amber Monitor ......... $249 
SW BEBÉ .................. $75 € НИШУ POER Louise $359 
e MITE Communication dio coo catego ¥ Gl $1589 

SOWA .......%.›.4%. 5...4 DOS E HAM LLL cetaceans ve Eas $99 

Additional Items 

e WordStar Professional e Diablo S11-CQ Printer (Includes 

IBM PG FOIE ов $359 90-Day Maintenance) ........ $489 
° InfoStar Plus e Additional 9 Months 

BM FG Р@йїаї 3. $239 Warranty on Printer .......... $95 
e Hayes 300 Smart Modem .... $219 =» ATI WordStar Training ........ $49 
* Hayes 1200 Smart Modem ... $499 ° АТ| Multiplan Training ........ $49 


Credit approved orders with company purchase order number, American Express or 


Cam produces less than 1 frame per sec- 
ond for a full-width picture with no gray 
scale (black and white only). 

The Micro D-Cam produces a gray 
scale with reduced resolution by dither- 
ing several images taken at different ex- 
posure times. 

The maximum resolution is 256 pixels 
per row by !28 rows for a continuous 
image. 

A resolution of 0.003 inch over a 1.5- 
by 2-foot area is not easily achieved with 
present low-cost video equipment. You 
will have to divide the overall area into 
a number of small regions and combine 
the results of your analysis somehow if 
you want to keep costs down. 

A "low-cost" digitizing system (Data 
Copy Model 90) is available from Data 
Copy Corp., 1215 Terra Bella Ave., Moun- 
tain View, CA 94043 for 59945. This was 
reviewed along with the Micro D-Cam in 
the June 26, 1984, issue of PC magazine 
on page 154.—Steve 


NEEDS LISTING 


Dear Steve, 

| am extremely interested in your Term- 
Mite ST Smart Terminal (January and 
February 1984). What | need is a listing 
of the hexadecimal code that the Term- 
Mite contains in its external ROM so that 
| can emulate other terminals and include 
XON-XOFF protocol. Also, any other infor- 
mation you have regarding the NS455A 
terminal-management processor (TMP) 
will be of great help. 

Your fans here at Penn State University 
are always guessing what you will dream 
up next. Keep those articles coming, Steve. 
We can't learn and build enough. 

DAVID С. WHITENACK 
University Park, PA 


The Term-Mite firmware is presently 
the same as the firmware supplied by Na- 
tional Semiconductor in the NS455A 
TMP but placed in an outboard EPROM. 
This was done so that users wanting to 
enhance the operation of.the Term-Mite 
could do so by modifying the control pro- 
gram in the outboard EPROM. This is the 
approach that would have to be taken to 
add XON-XOFF handshaking to the Term- 
Mite. Modifying the firmware to include 
the XON-XOFF protocol should not be 
difficult, once a listing of the existing firm- 
ware is obtained. The firmware listings 


money orders accepted. New York Residents add applicable sales tax. Limited quantities. 


Call for more information! —212—684-5553 


ЭН CALIBER SYSTEMS, INC. 165 Madison Ave., New York City, New York 10016 


are available from The Micromint Inc., 
561 Willow Ave., Cedarhurst, NY 11516, 
(800) 645-3479 for 520.—Steve B 
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Ihink BEFORE YOUR NEXT РС! 


Your PC to Time Sharing System 


KT-7/PC 


‘ADDITIONAL EXPENSIVE PC'S?’ 
just to get additional users! 


Kimtron is the only one that enables you to provides many more useful features such as tilt, 


expand your IBM PC, XT, AT or the other PC swivel and height adjustment of monitor, 
compatibles to Multi-Tasking and Multi-User optional amber screen, a dedicated serial 
system ata fraction of the cost of additional РС 5. printer port for each user at no extra cost, and 
Only Kimtron can display the screen exactly as optional 14 inch screen. 

your PC monochrome monitor, even for software 

like Lotus 1-2-3 or Word Star. Plus only Kimtron [n addition, the KT-7/PC is designed for flexibility 
provides an IBM PC keyboard look-alike, so that it can also be used as an industry 


Operators will not only think and feel the KT-7/PC compatible ASCII terminal. 


as if they're using IBM PC, but the KT-7/PC 


2225 -I Martin Avenue 
Santa Clara, CA 95050 
408-727-1510 TWX: 910-338-0237 


=Kimtron 
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Kimtron, a 5-year technology leader - we're going places and want you 
to join the Kimtron family of satisfied users. For more information about our 
KT-7/PC and your other terminal needs, call the Kimtron Corporation. 


(408) 727-1510 


NOTE: IBM PC, XT, and АТ. Lotus 1-2-3, and Word Star are trade marks of IBM Corporation, Lotus 
Development Corp., and MicroPro International Corp. 


ПАС 
ili, 


(continued from page 128) 

One way to debug the program is 
to delete the FORTH word — > from 
the ends of screens 2 through 29, 
then load each screen manually. In 
this way, you can isolate some errors 
to a certain screen. Once you have the 
program running, replace the —> at 
the end of screens 2 through 29 so 


MAC GO PROGRAM 


that you can later load the go pro- 
gram directly from the Macintosh 
desktop by clicking on the Go Blocks 
icon. 


RUNNING THE PROGRAM 

Once you have correctly loaded the 
program, you will get the screen 
shown in figure 1: the go program is 


up and running. Before starting a 
game, you can use the Handicap 
menu to set any level (zero or two 

through nine stones) of handicap. 
When you're ready to play, select 
the Start option in the Go menu. Black 
and White can now take turns placing 
stones. (The mouse cursor changes to 
(continued) 


THE ANCIENT GAME OF GO 


here is some dispute as to just 

how long ago the game of go 
started. It is at least 2000 years old; it 
may well be a dozen centuries older 
than that. By comparison, chess (born 
around 650 A.D. in India) is a new- 
comer. Originating in China, go was 
carried into Japan by invading soldiers 
and remained long after the armies 
left. It is still a national pastime in 
Japan, with professional players com- 
peting in tournaments for prize money. 

If chess depicts armies meeting on 
a battlefield, go represents guerrilla 
warfare, Players seek to capture ter- 
ritory as well as opponents’ pieces. 
Fierce fights often break out at key 
points on the board, and the place- 
ment of a single stone may determine 
victory or defeat Throughout the 
game, each player must be aware of 
both global patterns and local 
formations. 

Go is played on a board with 19 hori- 
zontal and 19 vertical lines, forming a 
19 by 19 grid of 361 intersections. 
Shorter games are played by using a 
portion of the board: 15 by 15, 13 by 
13, 11 by Il. or even 9 by 9, Each 
player has a set of rounded, convex 
stones; one player has black stones, 
the other, white. The stones are placed 
on the intersections, not on the 
squares, of the grid. 


THE RULES OF GO 

Go has relatively simple rules, which 
may in part explain its longevity. Here's 
a brief summary: 


eBlack plays first. If White has given 
Black a handicap (two to nine stones 
placed ahead of time in a predefined 
pattern) then that counts as Black's 
move, and White places a stone. 

eOpponents alternate placing stones 
on the board. You may choose to 
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pass—that is, not place a stone at all. 
The game is over when both players 
pass. 

eYou may place a stone on any in- 
tersection, with the two exceptions 
noted below. 

eYou may capture one ar more of your 
opponents stones by eliminating all of 
their freedoms (see “Armies and 
Freedoms"). You remove them from 
the board and keep them. 

eYou may not place a stone so it has 
no freedoms unless by doing so you 
capture enemy stones and thereby 
create the freedoms you need. 

elf your opponent captures a single 
stone of yours, you cannot on the 
following turn place a stone in the 
vacated spot and capture the stone 
your opponent just played. Instead, 
you must wait at least one move before 
capturing that particular stone This 
situation is known as ko; the prohibi- 
tion on immediate recapture prevents 
"infinite loops" with two opponents 
trading stones until both run out. 
eWhen the game is over (ie, both 
players pass) all “dead” stones are 
removed from the board and counted 
as captured. A dead stone is one that 
could be captured if the game were to 
continue. If there is.any doubt, then 
you should keep playing until both of 
you are convinced. 

eCount up the territory (empty spaces) 
surrounded by each color. If you have 
removed all of the dead stones and 
filled in any neutral points (empty 
spaces bordered on by both colors), 
then it is easy to see who controls 
which spaces, since each group of 
spaces will "touch" only one color. 
eEach player's score is the sum of the 
stones captured and the territory con- 
trolled. The player with the higher 
score wins. [Editor's Note: The traditional 


method of computing the final score involves 
placing captured enemy pieces to fill your op- 
ponent's territory, with the final score being the 
count of the territory left on each side. The 
preceding method produces different numbers 
but the same win margin for one player.| 


ARMIES AND FREEDOMS 

If two stones of the same color are 
adjacent—that is, if they occupy two 
side-by-side spaces connected by a 
single vertical or horizontal line—they 
form an army. If another stone of that 
color is adjacent to either of those two, 
it is part of the same army. If a fourth 
stone is adjacent to any of those three, 
it also belongs to that army, and so on. 
Separate armies can be merged into 
one by placing a stone in a spot adja- 
cent to all of them. A single stone by 
itself can be considered an army of 
one. 

A given army (one or more con- 
nected stones) has some number of 
freedoms. A freedom is an empty (unoc- 
cupied) space adjacent to one or more 
of the stones in that army. To capture 
an army, you must take away all of its 
freedoms. You then remove the army 
from the board, keeping the stones for 
the end of the game. 

A key concept in go is the formation 
of eyes. Stated very simply, an eye is a 
freedom (or group of freedoms) sur- 
rounded by an army. An army with two 
or more eyes cannot be captured. 
Why? Suppose Black has an army with 
two eyes, each of which has exactly 
one empty space in it, and suppose 
that this army is completely sur- 
rounded by White's stones. To capture 
Black's army, White must place stones 
in both of those eyes. But White can't 
place a stone in either eye because that 
stone would have no freedoms and 
wouldn't capture any black stones. 


Circle 393 on inquiry card. — 


StarPolish brings out the best of WordStar (version 
3.30) with a true display of special print effects before 
you print. Boldface, underlines, subscript, superscript 
and italics all appear in final format’. What you see on 
the screen is exactly what you will get on paper. Word 
for word, line for line, space for space. There are no 
confusing control characters, like ^B or ^S, to clutter 
your screen and make the text hard to read. So you 
make fewer mistakes and correct them faster. 


Use of WordStar with StarPolish is totally com- 
patible with normal WordStar files and commands. 
You don't even have to remember command 
sequences because StarPolish HELP menus remind 
you, in terms you understand. And StarPolish puts 


your PC function keys to work to give you the option of 
saving keystrokes. StarPolish also supports the full 
special print effects capability of your dot matrix or ink 
jet printer. 


To make your WordStar shine for only $125, 
ask your local dealer or call us today at 
(301) 340-8700. 


TDI Systems, Inc. 
620 Hungerford Drive 
Suite 33 

Rockville, MD 20850 
(301) 340-8700 


'Photo display using PC with color monitor and color? graphics interface card. 


StarPolish is a trademark of TDI Systems, Inc. The StarPolish programs and the copy- 
rights to the product are owned by Alethic Software Associates 


WordStar is a registered trademark of MicroPro Internatronal Corporation. 


WordStar” with StarPolish 


What you see is what you print 


BOLDFACE 
italics 
فف‎ ҮЕ ШЕ 


ЗЕР. р t 


underline 


combinations 


эе © ө 


a go stone the color of the current 
player) One level of "undo" is sup- 
plied (also in the Go menu), so that 
the last stone played can be picked 
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MAC GO PROGRAM 


up again. The game continues until 
both players are satisfied that no 
more effective moves can be made. 
Each player then passes, using the 


Black stones taken 
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| ; White stones taken 
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Figure I: The Macintosh screen immediately after listing 1 has been loaded. 
Notice the custom texture that fills the square used as the go board. Also note 
the two custom menus, Go (pulled down) and Handicap. The stage of play deter- 
mines which items in the Go menu are currently active. 
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Figure 2: The end of a game. When a player chooses the Done selection from 
the Go menu, the program counts each side's territory (marked with hollow 


circles). 
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Pause selection from the Go menu. 
The mouse cursor now changes to the 
familiar arrow shape, and players pick 
up any "dead" enemy stones within 
their territory. When both are done, 
one player should choose the Done 
menu selection. The program then 
counts all the remaining territories, 
totals the score for each side, and 
declares a winner (see figure 2). You 
can then select Clear to start over 
again or Quit to end the program. 
Also, you can now skip the editor and 
load the go program directly by 
double-clicking the Go Blocks icon 
from the desktop. 


SUMMARY 
Because MacFORTH was one of the 
first two languages available for the 
Macintosh, it will probably remain 
one of the major languages for that 
computer. There are already a lot of 
public-domain programs written in 
MacFORTH. You might check the 
Apple SIG (special-interest group) in 
CompuServe for FORTH programs 
you can download into your Mac. 
It's interesting to note that this pro- 
gram is only 10 manuscript pages 
long. Brevity comes from the power 
inherent in both the Macintosh and 
MacFORTH: I don'tthink | could have 
done this program as easily or com- 
pactly using, say, Microsoft Macintosh 
BASIC. MacFORTH is not for every- 
one, but it offers a lot to the program- 
mer willing to use it—fast, compact 
programs, customized language com- 
mands, and increased productivity. 
The go program illustrates many 
features of the Macintosh and Mac- 
FORTH. Once you have it running, 
make a backup copy of the Go Blocks 
file, then start making changes and 
see what happens. For example, set 
the masks of both cursors (in screen 
4) to all Os and watch the difference 
as they move across the screen. You 
might try changing the size and loca- 
tion of the window or reorganizing the 
menus. Major changes you might try 
include converting the game to a full 
19 by 19 board or adding a save/load 
game option. As you play around, 
you'll learn how to make the Mac do 
what you want it to. (continued) 


VISUAL GO... 


Atruly great terminal 


Great. Іп one word, that’s the new VISUAL 60. The display 


is crisp and clear for easy viewing. The low profile keyboard VISUAL 
is built for comfort and speed, as well as high reliability. See for yourself ® 


And the streamlined enclosure saves precious space— 


, : — Visual Technology Incorporated 
beautifully. Moreover, you get the emulation capabilities 540 Main Street, Tewksbury, MA 01876 


you'd expect from VISUAL — code-for-code compatibility Telephone (617) 851-5000. Telex 951-539 
d bte lls ; ADDS Viewpoint, Lear Siegler ADM-3A Бейит. орет, 


\ l Northwest: (415) 490-1482 
All this, plus renowned VISUAL quality throughout, at Southwest: (213) 534-0200 


in i North Central: (513) 435-7044 
a price below any other terminal in its class. Contact VISUAL соти Central: э, 4) 255.8538 
for full details or a demonstration. See for yourself just how 


( 
Northeast (201) 528-8633 
great the VISUAL 60 really is. Southeast (301) 924-5330 
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Circle 267 on inquiry card. 


Multi-function 
RS-232 


Transfer Switches | 


МР} HS-232 TRANSFER SWITCH 


) m 
nuk CETTE 
Multi-function RS-232 transfer switches Jet you 
switch your computer among printers, modems, 
terminals, any RS-232 peripherals; monitor data/ 
line failure, protect data lines from surges, and 
use as null modem for less cost than a switch alone. 
Switches 10 lines (2,3,4,5,6,8,11, 15,17, 20). 
LED data/line indicators monitor lines 2,3, 4,5, 6, 
8,20. Metal oxide varistors protect data lines 2, 3 
from voltage spikes and surges. Push button 
reverses transmit-receive lines (2,3). PC board 
eliminates wiring, crosstalk, line Interference. 
Connects any one Input to any one output. 


Model Price in Outi Model Price In Out 
MFJ-1240 $79.95 1 2 | МЕЈ-1244 $1399 3 3 
МЕЈ-1241 $9995 2 2 | MFJ-1245 $169.95 3 5 
MFJ-1242 $119.95 2 3 | MFJ-1246 $199.95 5 5 
MFJ-1243 $119.95 1 4 [МЕ] UE 


AC Power Centers 
MFJ- "an MFJ-1108, $99.95. Add conven- 

$ 99"; ience, prevent data loss, head 
bounce, equipment damage. Relay 

latches power off during power tran- 

sients. Multi-fliters isolate equipment, 

eliminate interaction, noise, hash. 


MOVs suppress spikes, surges. 3 | 


isolated, switched socketpairs. One un- 
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord. 15A, 125V, 1875 watts. Aluminum 
case. Black. 18x2%x2 in. MFJ-1107, 
$79.95. Like 1108 less relay. 8 sockets, 
2 unswitched. MFJ-1109, $129.95. Like 
1107 but Intelligent. Switch on device 
plugged into control socket and every- 
thing else turns on. Others available. 


Acoustic/ Direct 
Coupled Modem 


Use with any $ pr. a 
phone anywhere 129 
MFJ-1233 Acoustic/Direct Coupled 300 baud 

modem. Versatile. Use with virtually any phone, 

anywhere. Use battery or 110 VAC. Direct con- 
nect mode: Plug between handset and base. Use 
with single or multi-line phones. Acoustic 
coupled mode: Use with phones without modular 
plugs. Quality muffs give good acoustic coupling, 
isolates external noise for reliable data transfer. 

Originate/answer. Self test. Carrier detect, ON 

LEDs. RS-232, TTL compatible. Reliable single 

chip modem. Crystal controlled. Aluminum cabi- 

net. 9x1VYex4 in. Other models available. 


Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order yours today. Call toll free 800-547-1800. 
Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 


CALL TOLL FREE... 800-647-1800 


Call 601-323-5869 іп MS, outside continental USA. 


bus ENTERPRISES 
INCORPORATED 
021 Louisville Road, Starkville, MS 39759 
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MAC GO PROGRAM 


(listing continued from page 128) 


12 color @ 1 = ; 
18 
14 
15 —> 
SCREEN # 10 "Go Blocks" 06/29/84 03:50:02 AM 
0 (2c=, 2cl, 2c*9, swap.colors ( 060884 bfw) 
1 :2с= ( адагі addr2 — flag | compares two bytes from addrs | 
2 2dup с@ swap с@ = rot1+ с@ roi 1+ c@ = апа; 
3 : 2c! ( a b addr — - | store 2 bytes ) 
4 rot over c! 1 4 c! ; (a -> addr, b - > addr+ 1) 
5 : 2c@ ( addr — ab | fetch 2 bytes ) 
6 dup cà swap 1+ сб ; ( fetch addr, addr+ 1 ) 
7 
8 : swap.colors ( flag— | changes player from black to white 
9 dup О= if (0 = pass — check for consecutive passes ) 
10 pflag ! else pflag +! pflag 22 = i 
11 2 gflag ! ( game ends on two consecutive passes ) 
12 then then bflag @ 1 = if ( change to appropriate cursor ) 
13 wcurse else bcurse then set.cursor 
14 bflag @ 3 xor bflag ! ; ( and swap to other color player ) 
15 — > 
SCR # 11 "Go Blocks" 06/29/84 03:50:21 AM 
О ( clear.stone, remove. army ( 060884 bfw) 
1 : clear.stone ( r/c — – | removes stone from board 
2 2dup get.addr O swap c! ( clear from map data structure ) 
3 ( fil board with wood grain, redraw lines—clip if needed ) 
4 2dup get.bounds stretch.bounds texture pattern rectangle 
5 get.bounds stretch.bounds rot swap 
6 2dup + 2/ >r 2over г> rot over limit.bounds vector 
7 2swap + 2 / rot over swap 2swap swap limit.bounds vector ; 
8 : remove.army ( г/с — – | removes entire army ) 
9 O stptr ! О stones ! 2dup taken 2c! ( initialize values ) 
10 2dup clear.stone push begin ( remove stone, push on stack ) 
11 pop 1 stones +! 4 0 do 2dup i get.adj ( get adjacent stone) 
12 2dup getstone color @ = if ( if same color as dead army ) 
18 2dup clear.stone push else 2drop then ( remove stone ) 
14 loop 2drop stpt @ О= until ; ( continue until stack empty ) 
15 — > 
SCREEN # 12 "Go Blocks" 06/29/84 03:50:40 AM 
O ( put.count, do.error ( 060884 bfw) 
у i 
2 : put.count ( — – | put stone-captured count ) 
3 320 black if (x = 320, y and value are based on color ) 
4 40 btaken @ else 120 wtaken @ then ( get y, value ) 
9 >r moveto г> .сг; ( move to x,y and print value ) 
6 
7 : ао.еггог ( errnum —| prints out appropriate error message 
8 270 200 move.to ( this is all pretty self-explanatory ) 
9 GAGE OOF." " ENDOF ( clear msg on valid move) 
10 1 OF .'' No freedoms Е ENDOF 
11 2 OF ." Spot occupied К ENDOF 
12 3 OF ." Ko situation i: ENDOF 
13 ENDCASE cr ; 
14 
15 — < 
(continued) 


Now theres a real-time video 
image acquisition and color display 
module that plugs directly into the IBM 
PC and PC-XT/AT. 

It's called the PCVISION" Frame 
Grabber. From Imaging Technology— 
the leading OEM supplier of low cost, 
board level image processors. 

The PCVISION Frame Grabber 
converts a standard analog video sig- 
nal (RS-170) from a camera to digital 
data at 30 frames per second, and 
stores the resulting 8-bit pixel data in 
a 512 x 512 x 8 frame memory. 

It allows your IBM PC or PC-XT/AT 
to access stored images for process- 
ing or manipulation, and features up 


vad 
| | 


КЕЛЕН | lus 


to 256 gray scales/colors per pixel, full 
color support, low cost, easy installa- 
tion and high reliability. 

The PCVISION Frame Grabber 
turns your IBM PC into alow cost, multi- 
featured image processing system for 
teleconferencing, robotic vision, 
factory inspection, medical imag- 
ing, microscopy, X-ray analysis 
and many other applications in busi- 
ness, industry, medicine and research. 

The PCVISION Frame Grabber 
comes complete with driver level soft- 
ware, cables and full documentation 
for fast, easy installation and integration. 

Sophisticated image processing 
software optional. 
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All for just $2995 (camera 
and display monitor not included). 
256 pseudo-colors optional module. 

To find out how the PCVISION 
Frame Grabber can provide your IBM 
PC with the high performance, multi- 
featured image processing capabilities 
of systems costing much more, call our 
Sales Department at (617) 938-8444. 
Or write to the address below. 

Dealer inquiries invited. 


IMAGING 


Imaging Technology Incorporated 
600 West Cummings Park, Woburn, MA 01801 
Telex: 948263 


Circle 338 on inquiry card. 
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Your computer‘ 
could talk you 
into winning 

$1,000. . 


SCREEN # 13 "бо Blocks" 06/29/84 03:50:55 AM 

O ( check.for.ko, capture.armies ( 060884 bfw) 

1 : check.for.ko ( — – | detects ko situations on board ) 
2 О ( set flag ) tstones @ 1 = if ( only if 1 stone taken ) 
3 playy ko 2c= if ( stone played = stone taken last turn ) 
4 taken 2c@ color @ put.on.map ( replace taken stone ) 
5 draw.stone 3 do.error ( write error message ) 
6 0 tstones ! drop —1 ( zero tstones, set error flag ) 
7 else taken 2c@ ko 2c! then (taken — > ko for next turn ) 
8 else 0 0 ko 2c! then ; ( clear ko if « > 1 stone taken ) 
9 


( r c —| checks adjacent stones for capture ) 
( check adjacent locations ) 
( see if opposing color ) 


10 : capture.armies 
11 4 0 do 2dup i get.adj 
12 2dup get.stone color @ = if 


13 2dup expand freedoms @ 0= if ( count freedoms of army ) 
| 14 remove.army stones @ tstones +! ( if 20 then remove ) 
Votrax, Inc. isn't just talking when we say 15 else 2drop then else 2drop then loop ; => ( cleanup ) 
you could win $1,000. We mean it. All 
дыша айнаны ai, ови: SCREEN # 14 "Go Blocks" 06/29/84 03:51:13 AM 


application idea for the Votrax Type 'N 


Talk (TNT) or the Votrax Personal 0 (14-check capture 


( 060884 bfw) 


1 
Speech System (PSS) text-to-speech 2 : check.capture ( r/c — flag | capture enemy, check freedoms ) 
synthesizers. | 3 bflag @ 3 xor color | ( look for opposing color ) 
Send your best idea to Votrax, 4  Otstones ! ( clear capture total ) 
postmarked no later than 1/31/85, one 5 capture.armies ( remove any freedom-less armies ) 
idea per entry, and enter as often as you 6 | checkfor.ko ( lookout for ko situation—returns 0/ — 1 ) 
like. The most original idea wins $1,000. 7  tstones @ blackif if ( update "stones taken" count ) 
Second Prize: the Votrax PSS. 8 btaken else wtaken then +! put.count 
—— Third Prize: the 9 dup 0= if ( if no ko error, then check for no freedoms ) 
ee  Votrax TNT. 10 drop bflag @ color | ( Switch to player's color ) 
e o ща 11 expand freedoms @ 0= dup if (if stone has no freedoms ) 
—- | Z 12 1 do.error drop — 1 ( then you can't play it there ) 
PSS EN Á A . eqà?SG @ 13 then then ; ( returns — 1 if illegal move, else 0 ) 
Votrax, Inc. enables a ы - 
your computer to talk with either the NE c 
TNT or the PSS. Both have an unlimited 
vocabulary. Both are adaptable to most SCREEN £ 15 "Go Blocks" 06/29/84 03:51:46 AM 
personal computers. О 0 ( putstone.down ( 060884 Ым) 
Suggested retail price is $189 1 : put.stone.down ( — – | places stone on board ) 
for the TNT, $395 for the PSS. Call 2 @mousexy ( get mouse coordinates ) 
313-583-9884 today to hear an actual 3 at.point if swap at.point if ( check if legal position ) 
voice demonstration of the PSS over 4 empty.spot if ( check if empty ) 
the phone. 5 2dup playy 2c! 2dup ( store for "ko" check ) 
For more information on Votrax 6 bflag @ put.on.map draw.stone ( place stone on board ) 
voice synthesizers, or to enter the Votrax 7 2dup check.capture if ( check for legal move ) 
Talking Computer Competition, write to: 8 clear.stone 3 sysbeep else ( if not: clear, beep) 
9 O swap.colors 2drop O do.error then ( else o.k. move ) 
з аайы COMPETITION 10 else 3 sysbeep 2 do.error 2drop ( not an empty spot ) 
1394 Rankin, Dept. 22B ] then else drop then else drop then ; ( н 
Troy, Michigan 48083 13 
1-800-521-1350 
313-588-0341 (in Michigan) 14 
Notice of Waiver: Votrax, Inc. cannot guarantee 15 
that ideas or information submilted to this 
contest will be held in confidence. Please 
нна Су Кы ааа Q SCREEN # 16 "Go Blocks" 06/29/84 03:51:46 AM 
regulations available О (redraw.stones, draw. board ( 060884 bfw) 
жеи 1 :redraw.stones ( — – | draw all stones on board ) 
2 14 1 do 14 1- do ( search through 13x13 board ) 


KO 
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(continued) 


These аге а few examples of the unlimited variety of typefaces 


and symbols availiable on disk that download to Toshiba's P1351 


J-In-One printer. 


The P1331 givea you programming access to 5 


DIFFERENT TYPEFACES AT ANY ONE TIME. 
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The first 3-in-One printer smart enough to change 
typefaces automatically. The Toshiba P1351. 


The loshiba P1351 is the ultimate 3-in-One 
printer. Others come close to us on speed. 
Others try to approach our level of graphics 
sophistication. And there are even a couple of 
printers with a 24-pin dot matrix print head 
similar to ours. But no other printer has it all. 

Because loshiba has always pioneered 
IN printer development and technology. 
Where we have led, others have followed. And 
now we've added the benefit of software- 
selectable downloadable typefaces. 

Smart and unlimited. | he Toshiba 
P1351 does more than give you access to 
three resident typefaces. It also gives you the 
ability to download an unlimited variety from a 
growing library of IBM-compatible software 
typefaces. Theyre all stored on floppy disk. 
And you get programming access to five 
typefaces at any time. 

Smart and letter-perfect. Our unique 
high-density 24-pin dot matrix print 
head gives you letter-quality results 
from any typeface you choose. 
And with Qume SPRINT 5" 
emulation, the Toshiba P1351 
can give you those results 
from almost every popular 
word processing program. 


Of course, it's fully IBM-compatible. And 
theres even an optional forms tractor or sheet 
feeder for paper handling versatility. 

Smart and fast. Why sacrifice speed 
for letter-quality printing? The Toshiba P1351 
gives you the best of both worlds. Sharp, 
clean letter copy at 100 cps. And even faster 
draft copy at 192 cps. 

Smart and an eye for detail. [he 
Р13515 print head doesn't just produce letter- 
quality type. At 180 x 180 dots per square inch, 
its high-resolution graphics lead the industry. 
And it's supported on popular graphics soft- 
ware like Lotus 1-2-3," 

Smart and reliable. The loshiba P1351 
is designed and built with a very intelligent 
attitude toward reliability. And optional third- 
party 24-hour service is also available. That's 
why, over the past four years, more than 
200,000 smart buyers have depended on 

Toshiba 24-pin printers for letter-quality results. 
оо make the smart move. To the 
= Toshiba P1351 3-in-One" printer. 
М For more information, call 
1-800-457-7777, Operator 32. 


Lolus and 12-3 аге trademarks of Lotus Deveioprnent 
Corporation SPRINT 5 ıs a traderrark ot Oure Corporation 


In Touch with Tomorrow 


TOSHIBA 


TOSHIBA AMERICA. INC. Information Systems Division 
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Mac 
Inker 


Re-ink any fabric ribbon 
AUTOMATICALLY for less 
than 5€. Extremely simple 
operation with built-in 
electric motor. We have a 
MAC INKER for any printer: 
cartridge/spool/harmonica/ 
21р pack. Lubricant ink safe 
for dot matrix printheads. 
Multicolored inks, uninked 
cartridges available. Ask for 
brochure. Thousands of 
satisfied customers. 

| "=. $54.95 4 


Mac Switch lets you share 
your computer with any two 
peripherals (serial or 
parallel). Ideal for word 
processors—never type an 
address twice. Ásk us for 
brochure with tips on how to 
share two peripherals (or two 
computers) with MAC 
SWITCH. Total satisfaction or 
full refund. 


599,00 
| a Of 
| 

_ = 


Order toll free 1-800-547-3303 


Czzmputer 
Friends 


6415 SW Canyon Court 
Suite 410 

Portland, Oregon 97221 
(503) 297-2321 
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3 i j getaddr c dup 0» if ( look for stones ) 
4 i j rot draw.stone ( if found, draw on board ) 
o else drop then loop loop ; ( clean up everything ) 
6 : draw.board ( — - | draw board in window "Go board" ) 
7 9 9 263 263 frame rectangle ( draw outline of board ) 
8 10 10 262 262 texture pattern rectangle ( fil "wood grain" ) 
9 262 28 do ( draw lines for 13x13 go board) 
10 i 28 i 244 vector 28i 244 i vector ( vert, horiz ) 
11 18 +loop ( lines are 18 units apart ) 
12 270 20 move.to ." Black stones taken" cr ( set up labels ) 
18 270 100 move.to .'" White stones taken" сг 
14 1 color ! put.count 2 color ! put.count ; ( redraw counts ) 
15 CT 
SCREEN # 17 "Go Blocks" 06/29/84 03:52:04 AM 
0 ( backup.game, restore.game ( 060884 bfw) 
1 
2 : backup.game ( flag —— | saves game state into bmap/cmap) 
3 О= if map bmap bmap map ~ cmove ( flag = 0 — store in bmap ) 
4 else map cmap bmap map - cmove then ; ( else store in cmap ) 
5 
6 : restoregame ( flag — – | restores game from bmap/cmap ) 
7 O= if bmap map bmap map – cmove ( flag = O — store in bmap ) 
8 else стар map bmap map — стоме then ( else store in cmap ) 
9 bflag @1 = if ( restore correct cursor) 
10 bcurse else wcurse then set.cursor 
1 | draw.board redrawstones ; ( redraw board, stones) 
12 —> 
13 
14 
15 
SCREEN # 18 "Go Blocks" 06/29/84 03:52:19 AM 
0 ( expand.empty ( 060884 bfw) 
1 
2 : expand.empty (r c — | search for adjacent empty points ) 
3 4 0 do 2dup i getadj ( get adjacent stones ) 
4 2dup getstone dup CASE ( handle according to 'color" ) 
5 ( empty slot — fil up, push onto stack for later check ) 
6 OF drop 2dup fill.spot push ENDOF 
7 ( stone — keep track to see if all one color ) 
8 12 RANGE.OF freedoms @ or freedoms ! 2drop ENDOF 
9 ( edge of board — just ignore ) 
10 8 OF drop 2drop ENDOF 
11 ENDCASE loop ; 
12 —» 
13 
14 
15 
SCREEN # 19 "Go Blocks" 06/29/84 03:52:32 AM 
O ( count.territory ( 060884 bfw) 
1 : countterritory ( — – | tally up free areas ) 
2 О bspace ! 0 wspace ! 0 color ! ( clear variables ) 
З 141 do 141 doi} ( scan entire 13x13 board ) 
4 get.stone О = if ( look for open spaces ) 
5 O stones ! O stptr ! O freedoms ! ( clear counters ) 
6 i j 2dup fill spot push begin ( get xy, trace "army" ) 
7 pop 1 stones +! 2dup ( pop xy and incr. count ) 
8 get.bounds stretch.bounds frame oval ( draw empty stone ) 
9 expand.empty ( look for neighbors ) 
10 2drop stptr O2 until ( continue until filled ) 


(continued) 
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Statistics, reports and plots 
happen magically with 
SPSS/PC —the Statistical 
Package for IBM PC/XTs? 


SPSS/PC is the most comprehensive 
statistical package for performing 
simple or complex tasks, regardless of 
data size. It maintains feature and 
language compatibility with mainframe 
SPSS: while optimizing for the PC 
environment. 

Statistics range from simple 
descriptive to complex multivariate, 
including Multiple Regression, ANOVA, 
Factor and Cluster analysis. Loglinear 
and nonparametric procedures 
are also included. 

Simple facilities allow 
transfer of files between 


| . = = - 
SPSS inc. PRODUCTIVITY RAISED TO THE 
'SPSS/PC runs on the IBM PC/XT with 320K memory and a hard disk: An 6067 co-processor is recommended. Contact SPSS Int. for other compatible computers. 


IBM PC?XT is a trademark of international Business Machines Corporation. dBase ll is.a trademark от Ashton-Tate. 1-2-3 15 a trademark of Lotus Development! Corporation. 
SAS is a trademark of SAS Institute, Inc. SPSS and SPSS/PC are trademarks of SPSS Inc. for its proprietary computer soltware. 


SPSS/PC and programs like Lotus 1-2-3. 
dBase Il and SAS. A complete Report 
Writer, Plotting facilities and a Communi- 
cations program for mainframes round 
out a fully integrated product. 

For more information, contact our 
Marketing Department without further 
ado. And see what a little stat magic can 
do for you. 

SPSS Inc., 444 N. Michigan Avenue, 
Chicago, IL 60611, 312/329-2400. 

In Europe: SPSS Benelux B.V.. 

P.O. Box 115, 4200 AC Gorinchem, 
The Netherlands, Phone: + 31183036711 
TWX: 21019. 


HIGHEST POWER" 


© Copyright 13984. SPSS inc. 
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FANTASTIC LOW PRICES ON 


BASF 


QUALIMETRIC 
DISKETTES! 


BASF QUALIMETRIC DISKETTES have a lifetime 
warranty and are packed in plastic storage cases. 
TYVEK sleeves, reinforced hubs, user identification 
labels and write-protect tabs included. 


5139. „$189 


DSDD Qty. 20 


SOFT SECTOR ONLY! 


А 3M HEADCLEANING KITS 
Stop swearing and start cleaning. This non-abrasive 


cleaning kit has everything you * $1.50 
need for 30 applications. $1 8 00 Shpng. 


AMARAY MEDIA-MATE 50: A 
REVOLUTION IN DISKETTE STORAGE 
Everyonce in a while, someone takes 
the simple and makes it elegant, This 
unit holds 50 5%” diskettes, has 
grooves for easy stacking, nipples to 

Y 4 keep diskettes from slipping and 
y several other features. We like it. 


= $10.95 еа. 4 


DISKETTE 70 STORAGE: 
STILL A GREAT BUY 


Dust-free storage for 70 5%” disk- 
ettes. Six dividers included. An excel- 


| i 
ent value $ 1 1 х 9 eae 


DISK CADDIES 


The original flip-up holder for 10 5%” 
diskettes. Beige or grey only. 


$1.65 easton 


PRINTER RIBBONS 
AT BARGAIN PRICES! 

Brand new ribbons produced to manufacturer's specs. 
Epson MX-70/80 ... $358 ea. + .25 Shpng. 
Epson MX-10 | ... $6.99 ea. + 25 Shpng. 
Okidata Micro 83 . . $1.48 ea. + 25 Shpng. 
Okidata Micro 84 . $3.66 ea. + .25 Shpng. 
Shipping: 5%” DISKETTES—Add $3.00 per 100 or fewer 
diskettes. Other Items: Add shipping charges as shown in 
addition to diskette shipping charges. Payment: VISA and 
MASTERCARD accepted. COD orders only, add $3.00 
handling charge, Taxes: Illinois residents only, add 8% 
sales tax. 


FOR ORDERS ONLY: 


1-800-621-6827 


(In Illinois: 1-312-944-2788) 
INFORMATION & INQUIRIES: 


1-312-944-2788 only! 
HOURS: 9AM - 5PM Central Time, 
Monday - Friday 


WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS ANO QUANTITIES! 


DISK WORLD!, Inc 
Suite 4806 » 30 East Huron Street » Moab: Illinois 60611 


DISK Authorized Reseller 
Information Processing "5 B ASF 
WORLD! "= 


444 BYTE * NOVEMBER 1984 


11 freedoms @ dup if dup 3 « if ( see if controlled area ) 
12 color ! stones @ blackif if ( get controlling color ) 
13 bspace else wspace then +! ( and increase captures ) 
14 else drop then else drop then then loop loop ; ( cleanup ) 
15 —- 
SCREEN # 20 "Go Blocks" 06/29/84 03:52:51 AM 
O ( pick.stone.up ( 060984 bfw) 
1 : pick.stone.up ( — ~ | pick captured stone up from board) 
2 @mousexy ( get location of cursor ) 
3 аїроїпї if swap at.point if ( check if on board ) 
4 2dup getstone dup O = if ( see if a stone is there ) 
5 3 sysbeep drop 2drop else ( if none, then beep ) 
6 ( else store color and increment appropriate counter ) 
7 color ! 1 blackif if btaken else wtaken then +! 
8 ( update counts, clear stone from board, cursor = arrow ) 
9 put.count clear.stone init.cursor then 
10 else drop then else drop then ; ( otherwise, clean up stack ) 
11 — > 
12 
18 
14 
15 
SCREEN # 21 "Go Blocks" 06/29/84 03:53:07 AM 
O (turn.off, disable.all, turn. on ( 060884 bfw) 
1 ( these routines are used to control what is and is not active 
2 onthe "go" menu ) 
3 
4 :turn.off ( п —| turns off indicated item in go.menu ) 
5 O gomenu item.enable ; 
6 
7 :turn.on (n — turns on indicated item in go.menu ) 
8 -1 go.menu item.enable ; 
9 
10 : disable.all ( — – | turns off all specific items in menu ) 
11  3turn.off ( start ) 
12 5 turn.off 6 turn.off ( clear, pass ) 
13 8turn.off 9 turnoff ; ( resume, done ) 
14 => 
15 
SCREEN # 22 "Go Blocks" 06/29/84 03:53:20 AM 
О ( show.results ( 060884 bfw) 
1 : show.results ( — – | show final stuff of game ) 
2  disable.all 5 turn.on ( adjust go menu ) 
З  count.erritory ( count free area on board ) 
4 ( show how much each side controls ) 
9 270 60 moveo ." Area white controls" cr ( write values ) 
6 320 80 moveto wspace Q . cr 
7 270 140 moveto ." Area black controls" сг 
8 320 160 moveo bspace @ . cr 
9 ( calculate and declare winner ) 
10 270 200 move.to bspace @ wtaken @ + wspace @ btaken @ + — dup 
11 0> if." Black" else ." White" then ."wins by " abs . cr 
12 ( wait until gflag changes [by menu] ) 
13 begin do.events drop gflag @ 3 = not until ; 
14 —»- 
15 
SCREEN # 23 "Go Blocks" 06/29/84 03:53:36 AM 
О ( get.pair, ?6.ог.8, do.handicap ( 060884 bfw) 
(continued) 


MAC GO PROGRAM 


How THE PROGRAM WORKS 


uring the editing of this article, 1 

had trouble tracing this pro- 
grams flow as it ricocheted from 
FORTH word to FORTH word, The 
notes that follow should clarify the 
workings of this program. 

The key to this program is a variable 
called gflag ; its value causes the pro- 
gram to switch from one word to 
another, Here are some notes about 
the various values of gflag and their 
meanings: 


gflag = O—initial value at beginning of 
program, before an actual 
game has started 
= |—during the play of a game 
= 2—possible end of game, 
signaled by both players ex- 
ecuting Pass from menu 
= 3—end of game confirmed by 
player executing Done from 
menu 
— 4—go program being exited by 
player executing Quit from menu 


All states except gflag = 2 are 
manipulated by making selections from 
the Go menu (see screens 26 and 27). 
In screen 26, menu selection names 
are separated by semicolons; thus, 
Undo is selection |, selection 2 is un- 
used, Start is selection 3, and so on. 
gflag is set to 2 by execution of the 
menu selection Pass (screen 27, line б). 
which executes the word swap.colors 
(screen 10) with the argument I instead 
of the usual 0. 

Another variable that helps describe 
the state of the program is bflag, 
which denotes the current player 
(1 = black, 2=white), Many of the words 
in this program do the same work for 
both players—they simply look at the 
value of bflag to determine who is cur- 
rently playing. The word swap.colors 
toggles the value of bflag between 1 
and 2; in fact, the main loop of the 
program—take a move, process it, and 
switch to the other player—consists of 
swap.colors as called from the word 
play.go , which is itself part of a loop. 

Figure 3 shows a state diagram of the 
program where each node is a FORTH 
word and the label of each connecting 
line describes the conditions that 
cause program control to transfer to 
another node. Notice that either a 
change in the value of gflag or the ac- 
tivation or deactivation of the board 
window causes these transitions. The 
following paragraphs provide over- 
views of the FORTH words in figure 3. 


BY GREGG WILLIAMS 


go.program (screen 29) executes 
when the window board is activated or 
deactivated; lines 6 to 12 execute upon 
activation, and line 13 executes on 
deactivation. Lines 6to 12 run initializa- 
tion code then fall into a loopthat ends 
only when gflag = 4 (quit program). 
The initialization code sets gflag to О, 
so startnew.game executes the first 
time through the loop. 

start.new.game (screen 25) drawsthe 
board and turns on the Handicap 
menu and the Start selections in the 
Go (main) menu (the Quit selection is 
always active), The only way to get out 
of this word is to choose one of the 
two selections. When selected, Start 
causes gflag to change to 1 and pro- 
gram execution to pass to the word 
play.go . | 

play.go (screen 24) activates the Clear 
and Pass selections; it then switches to 
the other player (line 3) and gets the 
location at which the current player 
wants to place his piece (lines 4 and 
5). Players can set gflag to 2 by choos- 


MacFORTH 


о fiag - 0 


gflag «10r 4 


9 flag = O0 or 4 


(activate 
board 
window) 


| 99. pragram | 


ing the Pass selection twice in succes- 
sion instead of playing pieces; this 
causes execution to pass to the word 
end.game . 

end.game (screen 24) activates the 
Resume and Done menu selections 
and lets players discard "dead" stones. 
Resume returns gflag to 1, enabling the 
game to continue; Done sets gflag to 
3, causing execution to pass to 
show. results . 

show. results (screen 22) activates the 
Clear menu selection and calculates 
and displays the final score of the cur- 
rent game, By executing Clear, the 
player sets gflag to O, thus preparing 
for a new game, 

exit.program (screen 29) removes the 
Go and Handicap menus, restores the 
normal pointing-arrow mouse Cursor, 
and returns the MacFORTH system to 
the default window, syswindow . 


Gregg Williams is a senior technical editor at 


BYTE, He can be contacted at РОВ 372, 
Hancock, NH 03449. 


{unconditional 
return} 


erii , program 


g flog 24 or 
window deactivated 


о flog #1, 3 or 4 


q flag = О or 4 


Figure 3: A state diagram of the go program. With the exception of the Mac- 
FORTH node, each node represents a keyword within the go program of listing 
1. The labels on the arrows indicate the events that cause program control to go 
to another word; for example, when the program is executing go.program . con- 
trol transfers to play.go only when gflag becomes | (which happens when a 
player chooses the Start selection from the Go menu). 
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800-544-4354 


е) GA Residents шш 
[=т=] (404) 441-3112 a 


4056 WETHERBURN WAY. SUITE 205, ATLANTA, GA 30092 


PRINTERS 


RITEMAN 3° TALL - LIKE EPSON BUT FASTERBEST i 
C. ITOH LETTER QUALITY CAL 
OKIDATA ALL MODELS 

NEC SPINWRITERS, P2 & P3 

EPSON MX, FX, RX 

STAR MICRONICS 


10 MEG HARD 
HALF HEIGHTS (FOR IBM) 
QUADDISK Б MEG REMOVABLE 


IOMEGA BERNOULLI BOX (20 MEG) 
SHUGART HARD DISKS & CONTROLLERS...SAVE 
EVEREX 10 MEG INTERNAL HARD DISK 


QUADRAM ALL PRODUCTS 


: CAL 
AST SIX PAC PLUS....275. PERSYST 
BEST P 


Ecc ALL PRODUCTS 

STB GRAPHIX PLUS II 

РСјг MEMORY EXPANSION (UP TO 512K)...CALL 

TITAN TECHNOLOGIES (FOR APPLE OR IBM)NEW 
ACCELERATORS FOR IBM OR APPLE.... CALL 


TAXAN 116 AMBER / 115 GREEN 
410 - 415 RGB HI RES 
420 - 425 RGB SUPER HI RES 
440 ULTRA Hi RES 
K 


AMDE 
QUADRAM QUADCHROME 
PRINCETON GRAPHICS 


LOTUS 1-2-3 SAVE MULTIMATE .... CALL 
KNOWLEDGEMAN ...CALL 10 BASE 
455 SYMPHONY... 


NOVATION - ACCESS 1-2-3 wecrosstatk xvi... CALL | 


HAYES SMART MODEM 300/1200......212/499 


SWITCH BOXES PARALLEL & SERIAL 
CHIPS 64K 


DISKETTES 


VERBATIM 55/00 
DS/DD 


AVAILIBILITY AND PRICES SUBJECT TO CHANGE 
APPROVED CORPORATE ACCOUNTS WELCOMED 
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1 : get.pair ( addr — addr + 2/r/c | gets next two values ) 
2 dup c@ swap 1+ dup c@ swap 1+ rot rot; 

3 

4 :?6.0r.8 (п — nif | checks if n = 6 or 8 for handicap ) 
5 dup6 = over8 = 

6 

7 : do.handicap ( n —| sets handicap of 2..9 stones, n=2..9 

8 O backup.game dup hlevel ! ( save handicap level ) 
9 >r stars г> 6.0r.8 if 1+ then O do ( adjust for 6, 8) 
10 getpair 1 put.on.map drop drop drop ( put stones on map ) 
n1 loop drop hlevel  ?6.or.8 if ( if 6 or 8 remove center ) 
12 drop stars 18 + get.pair clear.stone 
13 J then drop 1 bflag ! ; ( set for white start ) 
14 —> 
15 

SCREEN # 24 "Go Blocks" 06/29/84 03:54:22 AM 


О ( play.go, end.game 


( 060884 bfw) 


1 : playgo ( flag | routine assigned to wptr "board" ) 
2 disable.all 5 turn.on 6 turn.on ( adjust go menu ) 
3 0 swap.colors ( set up cursor for player ) 
4 begin do.events mouse.down = if ( allow stone placement ) 
5 0 backup.game put.stone.down 
6 then gflag @ 1 = not until ( on exit, do solid backup ) 
7 gflag @ 1 gflag ! 1 backup.game gflag ! ; 
8 : end.game ( — – | finishes off game of go ) 
9  init.cursor ( change to arrow cursor ) 
10  disable.all 8 turn.on 9 turn.on ( adjust go menu ) 
11 begin do.events mouse.down = if ( allow stone pick-up ) 
12 O backup.game pick.stone.up 
13 then gflag @ 2 = not until ; — > 
14 
19 
SCREEN # 25 "Go Blocks" 06/29/84 03:54:09 AM 
O (start.new.game ( 060884 bfw) 
1 
2 ; start.new.game ( — – | allows players to start new game ) 
3 map 256 O fill ( clear the map ) 
4 О btaken ! O wtaken ! O hlevel ! 2 bflag ! ( clear variables ) 
5 page draw.board init.cursor О pflag | ( set up board, cursor ) 
6  -1 hand.menu menu.enable ( enable handicap menu ) 
7 О backup.game disable.all З turn.on ( turn on items) 
8 begin do.events drop gflag @ 0 = not until ( main loop) 


9 0 hand.menu menu.enable ; ( disable handicap menu ) 

10 А 

11 —> 

12 

13 

14 

15 

SCREEN # 26 “Go Blocks" 06/29/84 03:54:22 AM 

0 ( create.menus ( 060884 bfw) 
1 : create. menus ( — – | creates menu for go program ) 
2 go.menu delete.menu ( delete any existing menu ) 
3 | go.menu 1+ “ Go" go.menu new.menu ( define title for menu ) 
4 " Undo/U; = (" go.menu append. items ( add opt. ) 
5 " Start/S; - (" go.menu append.items 
6 “ Clear/C;Pass/P; - (" go.menu append.items 
7 " Resume/R;Done/D; — (" go.menu append.items 
8 "аиша" go.menu append.items 


(continued) 


interact with a Gentus 


| Hard Disk ready 


135W POWER 
SUPPLY 


* 12V at 4.54 max 

*5V at 15A max 

Same dimension and plug 
compatible with IBM PC/XT 
power supply 


HARD DISK 
ASSEMBLY 


10 Mb formatted Fixed Disk 
5 Mb formatted Removable 
Cartridge 

Unlimited storage 

Bootable from fixed disk 


SUPER 
MOTHERBOARD 


Single layer double sided 
board 


Same dimension as IBM 
motherboard 

Up to 256K Ram on-board 
8 I/O slots 


PERSYST B.O.B. 
BOARD 


Super hi-res display adapter 
on text and graphics 

10 x 16 character cell in 
monochrome and color 
Programmable and software 
selectable character sets 


MULIIFUNCTION 
CARD 


Q-384K memory expansion 
plus 256K on board to give 
maximum addressable 
memory. 


The Ultimate in IBM PC/XT compatibles. 


The Super XT Plus by Super Computer 
is a better alternative than the standard 
PC/XT configuration. The 256Kb of 
dynamic RAM with parity can be 
upgraded to 640Kb. Eight I/O slots give 
you the maximum in tailored 
expandability А 16 Bit 8088 
Microprocessor with an 8087 


SUPER COMPUTER 


213/532-2133 


Manufacturer/Distributor 
17813 South Main St. Suite 103, Gardena, CÀ 90248 


coprocessor option gives you the speed 
to tackle the heavy jobs. Two half-height 
360K Floppy Disk Drives are matched 
with a half height 5 Mb Removable 


Hard Disk and a 10 Mb fixed Hard Disk. 


А Multfunction card is included with 


Serial and Parallel ports, Clock Calendar, 


Game port, and memory expansion to 


Circle 385 on inquiry card. 


IBM FAT is a registered trademark of Intemational Business Machines, Corp. 


Taxan is a registered trademark of Taxan Corp, 


384K. An Ultra High-Res Taxan* monitor 
equipped with Persyst's B.O.B.? Board 
gives you the highest resolution 

possible (720 x 400). A unique 135 
Watt Power Supply offers 220 Voltage 
conversion as an option. 

The Super Computer PC/XT. 


Interact with a Genius! 


€ 1984 Super Computer Inc. 


DEALER AND OEM INQUIRES INVITED 


FAX 213/532-6342 
TELEX 3719394 SUPER 


Persyst is a registeredtrademark of Personal Systems Technology, Inc. 


BOOKS ОМ GO 


Grunfeld, Frederic V., ed. Games of the 
World. New York: Ballantine Books, 
1975. This volume features a concise 
but complete explanation of the game. 


Haruyama, Isamu, and Nagahara 
Yoshiaki. Basic Techniques of Go (2nd edi- 
tion). Tokyo: Ishi Press, 1973. A good 
second book, after your introduction. 


Holmes, John C. Go. Mt. Vernon, VT: 
Paul P. Appel, 1979. 


Iwamoto, Kaoru. Go for Beginners. New 
York: Pantheon, 1977. An excellent in- 
troduction by a high-ranking pro- 
fessional. 


Kishikawa, Shigemi. Steppingstones to Go. 
Rutland, VT: Charles E. Tuttle Co., 1965. 
А good substitute if you can't find Go 
for Beginners. 


Lasker, Edward. Go and Go Moku, New 
York: Dover Books, 1960. 


Takagawa, Shukara. Go! Carlisle PA: 
Sabaki Go Co. 1982. A reprinted com- 
bination of How to Play Go and The Vital 
Points of Go. The author is a former na- 
tional go champion of Japan. 


Mr. Quentin Dombro, of the Sabaki 
Go Company. says that his firm carries 
a complete line of go materials, in- 
cluding two go magazines (one from 
Japan) and every English-language go 
book available. The company will also 
send its catalog free upon request. The 
address is POB 23, Carlisle, PA 17013. 


PROGRAM AVAILABLE 


Readers who don't want to type in the 
entire go program can get a copy for 
510: checks should be made payable 
to Bruce F. Webster. 


MacFORTH Go Program 
c/o Bruce Webster 

7907 Ostrow St, Suite F 
San Diego, CA 9211] 


You'll receive a 34-inch disk with the 
Go Blocks file on it. 

You'll still need MacFORTH 1.1. from 
Creative Solutions Inc. (CSI), to run the 
the program. CSI is located at 4801 
Randolph Rd. Rockville, MD 20852. 
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9  hand.menu delete.menu ( delete any existing menu ) 
10 hand.menu 1+ " Handicap" hand.menu new.menu ( set title ) 
11 , Clear2 stones;3 stones'’ hand.menu append.items 
12 ^" 4 stones;5 stones;6 stones"  hand.menu append.items 
13 " 7 stones;8 stones;9 stones"  hand.menu append.items 
14 draw.menu.bar ; 

15 —- 
SCREEN # 27 "Go Blocks" 06/29/84 03:54:41 AM 

0 ( do.go.menu ( 060884 bfw) 

1 

2 : do.go.menu ( — - | defines actions for each menu item ) 

3 go.menu menu.selection: O hilite.menu 

4 CASE 1 OF gflag @ 3 = if 1 else 0 then 

5 restore.game ENDOF ( undo ) 

6 3 OF 1 gflag ! ENDOF ( start ) 

7 5 OF 0 gflag ! ENDOF ( clear ) 

8 6 OF 1 swap.colors ENDOF ( pass ) 

9 8 OF 1 gflag ! 1 restore.game ENDOF ( resume ) 
10 9 OF 3 gflag ! ENDOF ( done ) 
11 11 OF 4 gflag ! ENDOF ( quit ) 
12 . ENDCASE ; 

19 

14 

15 2 
SCREEN # 28 "Go Blocks" 06/29/84 03:54:56 AM 

O ( do.hand.menu, init.program ( 060884 bfw) 

1 : do.hand.menu ( — – | handles handicap stuft ) 

2 . hand.menu menu.selection: 0 hilite.menu 

3 | map 2560 fil dup 1 = if ( clear board ) 

4 O hlevel ! 2 bflag ! else ( set for regular play ) 

5 do.handicap then ( set handicap ) 

6  draw.board redraw.stones; 

7 

8 : init.program ( — – | set everything up at the start ) 

9 0 gflag ! ginit page upper left ( init graphics ) 
10 22 pensize srccopy textmode ( set up to draw or write ) 
11 create.menus ( create go and handicap menus) 
12 0 hand.menu menu.enable ( disable handicap menu ) 
13 do.go.menu do.hand.menu ; ( define actions for both ) 
14 
15 —> 

SCREEN # 29 „ "Go Blocks" 06/29/84 03:55:12 AM 

0 (exit.program, go.program ( 060984 bfw) 

1 : exit.program ( — - | clean everything up when program is done 

2 go.menu deletemenu hand.menu delete.menu ( turn off menus ) 

З sys.window window init.cursor ; ( make sys.window active ) 

4 

9 : go. program ( — – | driving loop; switches between segments ) 

6 if init.program begin gflag @ CASE ( use gflag to select ) 

7 О OF start.new.game ENDOF ( handle new game selections ) 

8 1 OF play.go ENDOF ( play the game ) 

9 2 OF end.game ENDOF ( tally score ) 
10 3 OF show.results ENDOF ( give results of game ) 
11 ENDCASE gflag @ 4 = until ( continue until quit ) 
12 exit.program else ( cleanup and exit ) 
13  exit.program then ; ( do same on window deactivate ) 
14 
15 board on.activate go.program ( attach program to window ) 


TRAVESTY 


ЦИНЬ 


(continued from раде 131) 


This line of reasoning brings us to 
the unexpected fact that essentially 
random nonsense can preserve many 
"personal" characteristics of a source 
text. Travesty (listing 1), a program 
suitable for small systems, will scan a 
sample text and generate, from the 
sample's n-gram statistics, a “non- 
sense” imitation through which the 
original text, and even its authorship, 
is disconcertingly recognizable. 

For example, we provided Travesty 
with 29 names of towns taken from a 
gazetteer of England and called for 
third-order (trigram) analysis. It 
promptly churned out a couple thou- 
sand characters. These letter groups 
included (1) many input words re- 
gurgitated: (2) some uninteresting let- 
ter strings that we agreed to call "gar- 
bage" (on the principle that à weed 
is a flower you don't want); and (3) 
some wondrously plausible names for 
English towns that dont exist but 
ought to. They included Bambudge, 
Nettlewett, Сіаре, Hample, Bognor- 
ton, Chire, Clop, Tootinton, Bleweth, 
and Eastle. (If any of these is a real 
name, that's by accident; none was on 
our input list.) And fancy being Mayor 
of Clop! 

The connection of the output to the 
source can be stated exactly: for an 
order-n scan, every n-character sequence in the 
output occurs somewhere in the input, and at 
about the same frequency. That is all, yet 
it is enough to account for an eerie 
similarity. Every string of three letters 
in our pseudo-place-names, "ttl" or 
“dge”, for instance, was lifted out of 
a string of characters and spaces that 
consisted simply of the 29 input 
words typed one after another with 
one space after each. 

Figure 1 shows one of the thou- 
sands of machine-generated deriva- 
tions Travesty can extract from a 
75-word sample of James Joyce's 
Ulysses. This passage is an order-4 
scan; every four-character sequence in 
the output comes from somewhere in 
the input. 


FREQUENCY ARRAYS 
There is a lot of fun to be had here. 
There is also much for the student of 


language and literature to investigate. 
To what degree can personal "style" 
be described as a manifestation of let- 
ter frequencies? Such a question, 
though not new, was merely tantaliz- 
ing before the modern computer; 


even more so before procedures were 
discovered—quite recently—that 
didn't demand impossible amounts of 

machine memory. 
Brian P. Hayes, associate editor of 
(continued) 


REMARKS ON THE 
TRAVESTY LISTING 


p ascal input/output (I/O) conven- 
tions are, to say the least, poorly 
standardized. We have three Pascal sys- 
tems available: Turbo Pascal for CP/M 
and MS-DOS, Lucidata Pascal for CP/M 
and HDOS, and Berkeley Pascal run- 
ning under UNIX—and we haven't been 
able to write a version of Travesty that 
will run on all three unmodified. Judg- 
ing that Turbo is the rising young 
comer, we list the Turbo Pascal version, 
with notes on such problem areas as 
we know about. This version might run 
on UCSD Pascal too, but we've not 
been able to try it. Since it avoids 
features unique to Turbo and UCSD, it 
ought to be transportable to any de- 
cent Pascal system at the cost of a lit- 
tle attention to input and output. 

Line numbers are, of course, for 
reference only; don't type them into 
your Pascal listing. 


23 This value is safe and may even be 
increased, but remember that you'll 
have two arrays this size. How big you 
can make ArraySize depends on your 
system's memory requirements. Turbo 
Pascal, when compiled to disk to get 
the compiler itself out of the way, per- 
mitted ArraySize = 14,000 on a 64K- 
byte CP/M system. That's about 2300 
words of input text. On an MS-DOS sys- 
tem with 196K bytes, maximum Array- 
Size increased to 21,000, or 3500 
words of text, independent of whether 
compilation was to memory or to disk. 
33 If your Pascal doesn’t know about 
the TEXT type. change this line to f : 
file of char. 

40 If your Pascal system has a RAN- 
DOM function, you can drop lines 40 
to 44 altogether. Then change line 239 
to read toss : = random(total) + 1;. You 
should also delete lines 38. 52, and 53. 
49 Many versions of Pascal dont 
recognize STRING types unless they 


have been declared: 


Type STRING = PACKED ARRAYT[ . . 12] 
OF CHAR; 


Then change line 49 to InFile : 
STRING. 

62 Some Pascals will require you to 
declare a variable i and say, FOR І: = 
1 TO 12 DO READ InFile[i];. 

63 Berkeley Pascal doesnt use the 
ASSIGN command. You'd omit this line 
and change line 64 to reset (f, infile);. 


Also, you will probably want output 
to a disk file, and you'll have to set that 
up yourself. Add a second TEXT vari- 
able, g. to line 33 and a second 
STRING variable, OutFile, to line 49. 
Then insert after line 64 a request for 
the name of the Outfile, and ASSIGN 
ittog in whatever way your system pro- 
vides. And if your system requires files 
to be explicitly closed, add a statement 
line, CLOSE (g). just before the final 
END. (Don't forget the semicolon at 
the end of the line above it.) 


NOTES ON HELLBAT 

To change ‘Travesty into Hellbat, pro- 
cedures InitSkip and Match are re- 
placed by the versions given in listing 
2, and numerous lines are deleted as 
shown below. Note that WriteCharacter 
now receives its characters from Match 
and has only formatting duties to per- 
form. If your Pascal has its own RAN- 
DOM function, make the deletions 
listed in the section on Travesty for line 
40; and the major change—applied 
above to the WriteCharacter proce- 
dure—should instead be made to the 
line in the new Match procedure that 
invokes Random. 

Linesto delete for Hellbat include 28, 
72 to 80, 269, 273 (all references to 
FreqArray), and 232 to 245 (process for 
getting a character). 
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CAMBRIDGE 
GRAPHIC 
SYSTEMS 


RGB, TTL Input; High Resolution; 16 Color, 
14” Display; IBM?, Apple® Compatible 


VM1210I 
High Resolution Monochrome 
Low Distortion 

Tilt and Swivel Base 

Fully IBM* and Apple? Compatible 
Green and Amber Displays 


IMMEDIATE AVAILABILITY 
EXCELLENT PERFORMANCE 
COMPETITIVE PRICE PACKAGE 
Dealer/Distribution Inquiries Invited 
40 - 50% margin built-in. 

Sales territories available. 


Cambridge Graphic Systems 
11020 East Rush Street 
So. El Monte, CA 91733 

800-228-3320/818-448-6173 


See us at Comdex / Booth MB32 


ane is a registered trademark of the Apple Corp. 
*IBM is a registered trademark of the International 
Business Machines Corp. 
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Listing |: Travesty. a program for generating pseudo-text. The program will scan 
a sample text and generate a "nonsense" imitation. For an order-n scan. every 
n-character sequence in the output occurs somewhere in the input. 


PROGRAM travesty (input, output); (Kenner / O'Rourke, 5/9/84} 


(* This is based on Brian Hayes's article in Scientific 
(* American, November 1983. It scans a text and generates 
(* an n-order simulation of its letter combinations. For 
order n, the relation of output to input is exactly: 
"Any pattern n characters long in the output 
has occurred somewhere in the input, 
and at about the same frequency." 
Input should be ready on disk. Program asks how many 
characters of output you want. It next asks for the 
"Order''—i.e. how long a string of characters will be 
cloned to output when found. You are asked for the 
name of the input file, and offered a "Verse" option. 
If you select this, and if the input has a "1" char- 
acter at the end of each line, words that end lines in 
the original will terminate output lines. Otherwise, 
output lines will average 50 characters in length. 


+ » + » * + + * + + 
+ + + LI * * + » * » * * + 
ما ا سه ن‎ чш نا‎ И чш نه‎ И чш Ыш Ыш Ыш a Mi И ш ш 


ШИМ „—ч „ч Н „—чм ^ч „—ч „—ч „=ч „—ч „7ч „7ч سے‎ 
* » * 
* * 


CONST 
ArraySize = 3000; (maximum number of text chars) 
MaxPat 2 9; (maximum Pattern length) 

VAR 


BigArray : PACKED ARRAY [1 .ArraySize] of CHAR; 
FregArray, StartSkip : ARRAY[ '..'1'] of INTEGER; 

Pattern : PACKED ARRAY [1..MaxPat] of CHAR; 

SkipArray : ARRAY [1..ArraySize] of INTEGER; 

QutChars : INTEGER; (number of characters to be output) 
PatLength : INTEGER; 

re TER le 

CharCount : INTEGER; {characters so far output} 
Verse, NearEnd : BOOLEAN; 

NewChar : CHAR; 

TotalChars : INTEGER; {total chars input, + wraparound} 
Seed : INTEGER; 


FUNCTION Random (VAR Randint : INTEGER) : REAL; 
BEGIN 

Random := Ranalnt / 1009; 

Randint : = (31 , Randint + 11) MOD 1009 
END; 


PROCEDURE InParams; 
(« Obtains user's instructions +) 
VAR 
InFile : STRING [12]; 
Response : CHAR; 
BEGIN 
WRITELN (‘Enter a Seed (1..1000) for the randomizer’): 
READLN (Seed); 
WRITELN (‘Number of characters to be output?’); 
READLN (OutChars); 
REPEAT 
WRITELN (What order? «2 —- ', MaxPat,' >’); 
READLN (PatLength) 
UNTIL (PatLength IN [2..MaxPat]); 
PatLength : = PatLength -= 1; 
WRITELN (‘Name of input file?"); 
(continued) 
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INTELLIGENT 14932 Gwenchris Ct. (213) 633-5504 
DATA SYSTEM INC. Paramount, CA 90723 TLX: 509098 


Circle 217 on Inquiry card. 


DeSmet 
C 


0086/8080 
Development у 09 
Package | 
FULL DEVELOPMENT PACKAGE 

. Full K&R C Compiler 

« Assembler, Linker & Librarian 

. Full-Screen Editor 


» Execution Profiler 
» Complete STDIO Library (>120 Func) 


Automatic DOS 1.X/2.X SUPPORT 


BOTH 8087 ANO 
SOFTWARE FLOATING POINT 


OUTSTANDING PERFORMANCE 
• First and Second in AUG '83 BYTE 
benchmarks 


SYMBOLIC DEBUGGER '50 | 


. Examine & change variables by 
name using C expressions 


» Flip between debug and display 
screen 


. Display C source during execution 


. Set multiple breakpoints by function 
or line number 


DOS LINK SUPPORT $35 | 


a Uses DOS .OBJ Format 
« LINKs with DOS ASM 
„ Uses Lattice? naming conventions 


Check: O Dev. Pkg (109) 
O Debugger (50) 
L] DOS Link Supt (35) 


SHIP Т0: 


7b 


МАНЕ 


CORPORATION 


P.O. BOXC 
Sunnyvale, CA 94087 


(408) 720-9696 


Ali arders shipped UPS surface on IBM format disks. 
Shipping included in price. California residents add 
sales tax. Canada shipping add $5, elsewhere add 
$15, Checks must be on US Bank and in US Dollars. 
Call 9 am. - + рт. to CHARGE by VISA/MC/AMEX. 
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READLN (InFile); 
ASSIGN (f, InFile); 
RESET (f); 
WRITELN (‘Prose or Verse? <p/v >’); 
READLN (Response); 
IF (Response = 'V') OR (Response = 'v) THEN 
Verse := true 
ELSE Verse : = false 
END; {Procedure InParams} 


PROCEDURE ClearFreq; 


(* FregArray is indexed by 93 probable ASCII characters, *) 
(+ from" to "i". Its elements are all set to zero. *) 
VAR 

ch : CHAR; 
BEGIN 

FOR éh:- "TQ T BO 


FregArray[ch] : = 0 
END; (Procedure ClearFreq} 


PROCEDURE NullArrays; 
(* Fill BigArray and Pattern with nulls *) 
МАҢ 
j; INTEGER; 
BEGIN 
FOR ј: = 1 TO ArraySize DO 
BigArray[j] : = CHR(0J; 
FOR j:= 1 TO MaxPat DO 
Pattern(j] : = CHR(0) 
END; (Procedure NullArrays} 


PROCEDURE FillArray; 


(* Moves textfile from disk into BigArray, cleaning it *) 
(* up and reducing any run of blanks to one blank. r) 
(* Then copies to end of array a string of its opening *) 
(* characters as long as the Pattern, in effect wrapping *) 
(* the end to the beginning. ») 
VAR 
Blank : BOOLEAN; 
ch: CHAR; 
j= INTEGER; 
PROCEDURE Cleanup; 
(* Clears Carriage Returns, Linefeeds, and Tabs out of «) 
(* input stream. All are changed to blanks. *( 
BEGIN 
IF (ch = CHR(13)) {CR} 
OR (ch 2 CHR(10)) (LF) 
OR (ch 2 CHR(9))) (TAB) 
THEN Ge: = ° 
END: 


BEGIN {Procedure FillArray} 
= t 
Blank : = false; 
WHILE (NOT EOF(f)) AND (j < = (ArraySize - MaxPat)) DO 
BEGIN {While Not EOF} 
READ (f, ch); 
Cleanup; 
BigArray[j] := ch; (Place character in BigArray) 
IF ch = '' THEN Blank : = true; 
jie |+ 1; 
WHILE (Blank AND (МОТ EOF(f)) 
(continued) 


Why people choose an IBM PC in the first place 
is why people want IBM service...in the first place. 


After all, who knows your IBM Personal 
Computer better than we do? 

That's why we offer an IBM maintenance 
agreement for every member of the Personal 
Computer family. It's just another example 
of blue chip service from IBM. 

An IBM maintenance agreement for your 
PC components comes with the choice of service 
plan that's best for you—at the price that's 
best for you. 

Many customers enjoy the convenience and 
low cost of our carry-in service. That's where 
we exchange a PC display, for example, at any 
of our Service/Exchange Centers. 


And for those customers who prefer it, we 
offer IBM on-site service, where a service repre- 
sentative comes when you call. 

Nomatter which you choose for your PC, 
an IBM maintenance agreement offers you fast, 
effective service. 

Quality. Speed. Commitment. That's why 
an ШМ maintenance agreement means blue 
chip service. To find out more about the 
specific service offerings available for your PC, 
call 1800 IBM-2468, Ext. 104 
and ask for PC Maintenance. 
Circle 205 on Inquiry card. 

Blue chip service from 


Circle 128 on inquiry card. 


183 РОВ ј:= TotalChars DOWNTO 1 DO 


TRAVESTY 
125 AND (j < = (ArraySize – MaxPat)) DO 
126 BEGIN (While Blank) (When a blank has just been) 
127 READ (f, ch), (printed, Blank is true,) 
128 Cleanup; {so succeeding blanks are skipped, } 
WORLD! is: our ads are scattered 130 BEGIN (If) 
throughout this and every other major 131 Blaine ae false 
computer magazine. 132 BigArray[i] := ch; To BigArray if not a Blank 
We're one of the largest computer 133 j на j a) | ' ' pen | 
supply marketers in the country. 134 END (If) 
1 135 END (While Blank) 
And we want you: 136 END; (While Not EOF} 
But, no matter how much we ad- 137 ТоаСһаз:=]- 1: 
vertise, we stil can't reach every com- 138 Е BigArray[TotalChars] < > '' THEN 
puter user. ..but you can. 139 BEGIN (If no Blank at end of text, append one) 
We're looking for people who want to 140 TotalChars :» TotalChars 4 1; 
run their own part- or full-time comput- 141 BigArray[TotalChars] : = '' 
er supply business. 142 END: 
, 143 (Copy front of array to back to simulate wraparound.) 
You i have our help. 144 РОВ ј: = 1 TO PatLength DO 
You won't be alone. | 145 BigArray{TotalChars + j] := BigArray[j]; 
You'll have the accumulated experi- 146 ТоіаСһагѕ := TotalChars + PatLength; 
ence, buying power and merchandis- 147 WRITELN('Characters read, plus wraparound = ',TotalChars:4) 
INg skills of DISK WORLD! working 148 END; {Procedure Fillárray) 
with you. (And, if you don't think that's 
important, just remember this: 150 PROCEDURE FirstPattern; 
eighteen months ago DISK WORLD! 151 (* User selects "order" of operation, an integer, п, in the «) 
didn't exist...and now we're one of the 152 (* range 1 . 9. The input text will henceforth be scanned *) 
largest distributors in the nation.) 153 ( in n-sized chunks. The first n – 1 characters of the input «) 
154 ( fle are placed in the "Pattern" Array. The Pattern is *) 
$24.95 gets you started. 155 (* written at the head of output. «) 
We'll send you a complete business 156 VAR 
plan that tells you everything you need 157 j: INTEGER; 
to know. | 158 BEGIN 
It'll cost you $24.95 + $3.00 ship- 159 ЕОВ):= 1 TO PatLength DO (Put opening chars into Pattern) 
png. .- | | 160 Pattern[j] : = ВідАггау[]; 
But it's risk-free. Read it for fifteen 161 ^ CharCount := PatLength; 
(15) days and if you decide this isn't for 162 МеагЕпа :- false; 
you, send it back. We'll refund your 163 Е Verse THEN (' ); (Align first line) 
money. ; 164 FOR ј: = 1 TO PatLength DO 
If it is for you, you'll know what to do 165 WRITE (Pattern([j]) 
next. 166 ЕМО; (Procedure FirstPattern) 
D кш шт a a (UD ОЗ ED m Gum Gm н UA m moe eee ee 1j al 
І 168 PROCEDURE InitSkip; 
1 Į і р, 
- | DISK WORLD: i 169 (= The i-th entry of SkipArray contains the smallest index *) 
1 30 East Huron Street i 130 (* j > i such that BigArray[] = BigArray[i]. Thus SkipArray *) 
| Chicago, illinois 60611 І 171 (* links together all identical characters in BigArray. *) 
J:u———Á 172 (+  StartSkip contains the index of the first occurrence of *) 
m interested in the details of thes 173 (* | each character. These two arrays are used to skip the *) 
| 4 | | 
ныз Lacan EMEN ы pro-i 174 (* matching routine through the text, stopping only at *) 
i | шр анн Tat TT [| dont Ke it, 1 ni 175 (+ locations whose character matches the first character *) 
! return it within 15 days for a ful refund. | 176 (* Xin Pattern. 3j 
ı O My check or money order for $27.95 i d 177 VAR 
t enclosed. 178 ch: CHAR: 
| 180 BEGIN 
| d. 181 FOR ch := '' TO'!' DO 
! Signature: 182 StartSkip[ch] := TotalChars + 1; 
| PLEASE PRINT LEGIBLY! 184 BEGIN 

i Name: 185 ch := BigArray[j]; 

186 SkipArray[j] : = StartSkip[ch]; 
State Zip: 187 StartSkip[ch] : = | 


о -——————— — ан ав ањ 
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END 
END; (Procedure InitSkip) 


PROCEDURE Match; 


(* Checks BigArray for strings that match Pattern; for each *) 
(* match found, notes following character and increments its *) 
(* count in FregArray. Position for first trial comes from «) 
(* StartSkip; thereafter positions are taken from SkipArray. *) 
(* Thus no sequence is checked unless its first character is *) 
(* already known to match first character of Pattern. *) 
VAR 

i: INTEGER; (one location before start of the match in BigArray) 

j "INTEGER, (index into Pattern) 

Found : BOOLEAN; (true if there is a match from i+ 1 to i+j—1} 

chi : CHAR; (the first character in Pattern; used for skipping) 

NxtCh : CHAR; 


BEGIN (Procedure Match) 
chi := Pattern[1]; 
i := StartSkip[ch1] — 1; {i is 1 to left of the Match start} 
WHILE (i < = TotalChars – PatLength - 1) DO 
BEGIN {While} 
jem 1 
Found := true; 
WHILE (Found AND (j « 2 PatLength)) DO 
IF BigArray[i + j] < > Pattern[j] 
THEN Found := false 
ELSE j:= j + 1; 
|Р Found THEN 
BEGIN (Note next char and increment FregArray) 
NxtCh := BigArray[i + PatLength + 1]; 
FregArray[NxtCh] : = FregArray[NxtCh] + 1 
END; 
i:= SkipArray[i+ 1] — 1 
END {While} 
END; {Procedure Match} 


{Go thru Pattern till Match fails} 


{Skip to next matching position} 


PROCEDURE WriteCharacter: 


(* The next character is written. It is chosen at Random «) 
(* from characters accumulated in FregArray during last a) 
(* scan of input. Output lines will average 50 characters *) 
(* in length. If "Verse" option has been selected, a new «) 
(* line will commence after апу word that ends with "1" in «) 
(* input file. Thereafter lines will be indented until *) 
(* the 50-character average has been made up. ") 
VAR 
Counter, Total, Toss : INTEGER; 
ch : CHAR; 
BEGIN 
Total ;= 0; 
FOR аһ: ш" TO'P DO 


Total := Total + FreqArray[ch]; (Sum counts in FregArray) 
Toss := TRUNC (Total + Random(Seed)) + 1; 
Counter := 31; 
REPEAT 
Counter := Counter + 1; 
Toss := Toss- FregArray[CHR(Counter)] 
until Toss < = 0; 
NewChar := CHR(Counter); 
IF NewChar < > ‘ʻi’ THEN 
WRITE (NewChar); 
CharCount := CharCount + 1; 
IF CharCount MOD 50 = 0 THEN NearEnd := true; 
IF ((Verse) AND (NewChar = '1')) THEN WRITELN; 


(We begin with ' ') 


(Char chosen by) 
(successive subtractions) 


(continued) 
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Full IEEE 696/S100 Compatibility 
HARDWARE OPTIONS 


8MHz, 10 MHz, or 12 MHz 
68000/68010 CPU 

68451 Memory Management 
Hardware Floating Point 
Multiple Port Intelligent 1/0 
64K/128K Static RAM (70 nsec) 
256K/512K/1MB Dynamic RAM (150 
nsec) 

Graphics-Digital Graphics 

CAT -1600 

DMA Disk Interface 

SMD Disk Interface 

Ya" or V2" Tape Backup 

5%" or 8" Floppy Disk Drives 
5MB-474MB Hard Disk Drives 
7/10/20 Slot Back Plane 

20 or 30A Power Supply 

Desk Top or Rack Mount Encl. 


SOFTWARE OPTIONS 


68KFORTH' Systems Language 
CP/M-68K?0/S with C, 68K-BASIC', 
68KF ORTH!, FORTRAN 77, EM80 
Emulator, Whitesmiths’ C, PASCAL 
IDRIS? O/S with C, PASCAL, 
FORTRAN 77, 68K-BASIC', CIS 
COBOL', INFORMIX: Relational 
DBMS 

UNIX$ SYS V 0/5 with C, PASCAL, 
FORTRAN 77, BASIC, RM COBOL’, 
ADA*, INFORMIX, Relational DBMS 
VED 68K Screen Editor 

Motorola s MACSBUG and FFP 
Package 


Trademark 'ERG, ?Digital Research, 


Whitesmiths, ‘Micro Focus, *RDS, 
Inc., ‘Bell Labs, ‘Ryan McFarland, 
U.S. DoD 


30 Day Delivery - OEM Discounts 


Жо 
Das 
K 2 since 1974 
T- 


Empirical Research Group, Inc. 


P.O. Box 1176 
Milton, WA 98354 
(206) 872-7665 
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CLEO" makes the 3270 
Mainframe Connection 


The communications features of the CLEO-3270 Software package 
allow your computer to emulate a remote cluster of IBM terminal 
devices. 


You'll be up and running fast. No changes are necessary on your 
mainframe. And CLEO on your computer will install anywhere an 
IBM 3276 cluster might be used. 

Once CLEO is running, it maintains communications with your host 
computer, while allowing your computer keyboard operators to run 
DOS or UNIX tasks in addition to 3278 emulation. 


£m Simultaneously use 
alternate key, 

5 Simultaneously use 
shift key. 
No simultaneous Key 
required. 


DOL JB 


D 


E 


Jection 


3780Plus" provides powerful 
batch communications to 
your mainframe or other 3780's. 


If your IBM mainframe doesn't support remote 3270 clusters, you 
may need remote batch communications. 3780Plus is your answer 
for high speed computer-to-computer file transfer. 


3780Plus is full featured and supports the IBM 3780 and 2780 BSC 
protocols. If you need to transmit or receive text or binary files at 
high speed, 3780Pius has no match. It'll run synchronous modems 
up to 19.2K baud. 


3780Plus maintains a "job file." It'll run “unattended” and keep a log 
file of all communications activity. Before you buy a 3780 emulator 
make sure you have the features you'll need: transparent mode, 
space compression, device selection, printer forms control, spool- 
ing, configurable line parameters and line trace for diagnostics. 
3780Plus has them all! 


IBM P CLEO on the IBM PC Compatibles. The CLEO 
software program loads from a PC-DOS disk- 
| ette and contains simultaneous emulation for 
COMPATIBLES 3276 line protocol and up to six devices 
emulating 3278crtsor 3287 printers. When CLEO runs on the PC, six 
devices are supported (through three interface cards supplied with 
the CLEO software). The six supported devices include: 3278 support 
for the PC's console; 3287 support for the PC's printer: and, 3278 
support for up to four other PC’s which may be serially attached to 
the PC which is running CLEO. 


CLEO is a full 3276 emulator and supports all of the standard 
features of IBM's 3276; you won't need to make any modifications to 
your 3270 host computer. Your installation considerations for CLEO 
on the PC will be identical to those experienced in installing an IBM 
3276. In fact, CLEO on your PC will readily install at any site where а 
3276 currently operates. 


Keyboard decals are supplied with CLEO. These adhere to the front 
faceof the keyson your PCkeyboard and serve asa quick reminder of 
the location of the 3278 keys. 


BSC and 5МА versions of CLEO are available in two models. The first 
version is PC2 which provides 3276 emulation and support for two 
devices, a 3278 CRT and a 3287 printer. PC2 includes one hardware 
support card (PC-SIC). 


The expanded or "clustered" model is called PC6. PC6 requires two 
additional interface cards (PC-AIC) and four 25' cables for attaching 
four PC's to a central PC running PC6. Physically these four PC's are 
attached through their asynchronous serial port (COMMI) using a 25' 
cable included in the PC6 package. 


When yourre operating one of the four attached PC's and you want 
your PC to become a 3278 you execute a software package, PC3278, 
included with the PC6 package. 


For enhanced 3278 display, the IBM color graphics card is recom- 
mended for use with CLEO. 


3780Plus on the IBM PC Compatibles. 3780Plus Software is self- 
contained on one floppy disk and menu driven with simple commands 
so that you need not be an "expert" in 3780 or 2780 communications 
to use the package. 3780Plus for the PC includes an interface card, 
SIC, for interfacing to your synchronous modem. 


3780Plus supports IBM's 2780 and 3780 BSC protocols for 
computer-to-host or computer-to-computer high speed communica- 
tions. Additionally, 3780Pius has special new features for talking to 
other computers which are running 3780Plus. For example, files are 
automatically named by the receiving computer to their original 
name on the transmitting computer. 


3780Plus allows maximum flexibility with a “System” command 
which allows you to execute many PC-DOS commands from within 
3780Plus. | 


Software/ 3270 
Нагдууаге Devices Interface Retail 
Model Description Supported Cards Price 
PC2-3276/2SHM 3276 BSC 2 1 $ 795. 
for the PC 
РС2-3276/125НМ 3276 SNA 2 1 $ 895. 
for the PC 
PC6-3276/2SHM 3276 BSC 6 2 $1.349. 
cluster for PC 
PC6-3276/12SHM 3276 SNA 6 2 $1,499. 
cluster for PC 
PC-3780PlusSHM 3780/2780 1 $ 795. 
emulation 
for PC 


H Р -150 CLEO on the HP-150. The CLEO software pro- 

gram loads from a MsDos diskette and con- 
tains simultaneous emulation for 3276/2 BSC line protocol and sup- 
port for two devices. a 3278 crt and 3287 printer. 


CLEO is a full 3276/2 emulator and supports all of the standard 
features of IBM's 3276/2; you won't need to make any modifica- 
tions to your 3270 host computer. Your installation considerations 
for CLEO on the HP-150 will be identical to those experienced in 
installing an IBM 3276/2. In fact, CLEO on your 150 will readily 
install at any site where a 3276/2 currently operates. 


Unlike a 3270 coax product, CLEO needs no additional hardware on 
the HP-150 and an IBM cluster controller to support a coax connec- 
tion is not required. CLEO is a 3276/2 cluster controller and hooks to 
a synchronous modem in the same fashion as an IBM 3276/2. The 
HP-150's port 1 is used for the modem connection. 


Keyboard decals are supplied with CLEO. These adhere to the front 
faceof the keys on your 150 keyboard and serve as a quick reminder 
of the location of the 3278 keys. 


3780Plus on the HP-150. 3780Plus Software is self-contained on one 
floppy disk and menu driven with simple commands so that you need 
not be an "expert" in 3780 or 2780 communications to use the 
package. 


3780Plus supports IBM's 2780 and 3780 BSC protocols for 
computer-to-host or computer-to-computer high speed communica- 
tions. Additionally, 3780Plus has special new features for talking to 
other computers which are running 3780Pius. For example, files are 
automatically named by the receiving computer to their original ' 
name on the transmitting computer. 


3780Plus allows maximum flexibility with a "System" command 
which allows you to execute many MsDos commands from within 
3780Plus. 


The HP-150's port 1 is used to connect to the synchronous modem, 


Software Retai! 
Model Description Price 
НР-3276/25М 3270 BSC for HP-150 $500. 
HP-3780PlusSM 3780/2780 emulation for HP-150 $500. 


CLEO is ported for many more computers. 
Contact Altos. Honeywell. IMS. Micromation. 
Molecular. Nohalt. Olivetti. Tandy. or 

Zenith Data Systems for CLEO on their machines. 


MsDOS is a Trademark of Microsoft. Inc. 
Unix is a Trademark of Bell Labs 


For further information or to order, call: 


è Color coding on configuration diagrams identifies components supplied in software packages. 
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IF ((NearEnd) AND (NewChar 
BEGIN (If NearEnd) 
WRITELN; 
IF Verse THEN WRITE С 
NearEnd : = false 


END (If NearEnd) , 
END; (Procedure WriteCharacter) 


PROCEDURE NewPattern: 


“ИТТЕМ 


(* This removes the first character of the Pattern and 
(* appends the character just printed. FregArray is 
(* zeroed in preparation for a new scan. 


VAR 
j : INTEGER; 

BEGIN 
FOR I 

Pattern[j] : = Pattern{j+ 1]; 

Pattern[PatLength] : = NewChar; 
ClearFreq 

END; (Procedure NewPattern) 


BEGIN {Main Program} 
ClearFreq; 
NullArrays; 
InParams; 
FillArray; 
FirstPattern; 
InitSkip; 

REPEAT 
Match; 
WriteCharacter; 
NewPattern 


UNTIL CharCount > = OutChars; 


END. (Main Program) 


Scientific American, explained in the 
November 1983 issue of that publica- 
tion ("Computer Recreations.” pages 
18-28) how the obvious approach to 
an order-n scan used n-dimensional 
arrays. Let Array, count all occur- 
rences of all characters. Let Array: 


1 to PatLength - 1 DO 


{Move all chars leftward} 
{Append NewChar} 


keep track of the character that 
follows each character. Let Array; 
keep track of the character that 
follows each pair. Now generate a ran- 
dom printout that reflects the prob- 
abilities recorded in the arrays. The 
result of this order-3 scan will be what 


we saw in the place-names, a scram- 
bled impression that preserves, to a 
surprising degree, many idiosyn- 
crasies of the input text. 

A higher order would be even more 
interesting, especially if the input sam- 
ple were long. But until quite recent- 
ly order-4 was an exceptional achieve- 
ment and no one had ever seen an 
order-5. Getting even as far as order-3 
(trigrams) gobbles up memory if you 
use arrays of arrays. For example, even 
if you restrict the character set to a 
mere 28—the uppercase letters, a 
space, and an apostrophe—you have 
to store 21,952 characters to create 
three arrays. Most of the character 
combinations would actually be 
blanks, because most trigram possi- 
bilities dont occur: think of “cnx”. A 
fourth array would entail over half a 
million places of storage. A fifth is 
nearly unthinkable (and almost 
empty). 

Sparse arrays are generally a sign 
that anew approach is needed. It was 
Hayes himself who took the next step, 
which was to discard multiplied arrays 
altogether. He perceived that you 
could get the same result by scanning 
the text for patterns and simply re- 
cording the character that follows 
each pattern. Consider this brief text: 
ALL IN ALL THE CHANCES MAY 
WELL BE ENHANCED. 

To run a trigram scan, take any two 
letters and see what comes next. "AL' 
is followed only by “Г”; “Ш is fol- 
lowed only by a space, which we'll 

(continued) 


Turns any persona! computer into a complete micro- 

computer DEVELOPMENT SYSTEM. Our integrated con- 

s lay program runs under PC/MS-DOS, CP/M, or 
DOS. and controls the UDL via an RS-232 pem 


92395 DEVELOPMENT SYSTEM 


lees ORION _ Universal Development Laboratory о چ‎ 


желет = = 


18/16 BIT IN-CIRCUIT. EMULATOR — 


The PROM PROGRAMMER aiso 
doubles as aSTIMULUS GENERATOR. 
For a brochure and list of cross 


Up to 128K bytes of ROM EMULATION (8K 
standard) allows you to make program patches 
instantly. Since the target ROM socket con- 


The powerful BUS STATE ANALYZER features 
four-step sequential triggering, selective trace, 
and pass and delay counters. $99 symbolic trace 


nects data and address lines to both the  disassemblers are available for 2-80, 8048, 6500, assemblers call or write: — 
analyzer and the emulator, no expensive adap- 6800, 8031, 8085, 3870, 2-8, 1802, 8088, & BOBS. зай ,Woodside, CA 94062 РЕ? ЕВЕР 
tors or personality modules are needed. (415) 851-1172 Instruments 
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Circle 313 on inquiry card. 


The best of both worlds 
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Now, software developers can expand their markets and increase their 


productivity with Co-ldris™, the newest UNIX-like operating system from 
Whitesmiths, Ltd. 


Co-ldris is a professional, sophisticated tool enabling users to develop programs 
in a powerful and flexible UNIX-like environment, then easily port these 
applications to a wide range of PC/MS-DOS machines, including the IBM PC, 
DEC Rainbow, Wang PC, DG Desktop, and Olympia PC. With the Co-ldris 
package, you can construct C, Pascal, or assembler programs for operation 
under Co-ldris, DOS or CP/M-86. 


Able to work in as little as 128 KB of total main memory, Co-ldris allows 
concurrent access to both Idris-based programs and PC- or MS-DOS based 
application programs. You get the multi-user, multi-tasking features of a UNIX 
environment as well as the rich selection of DOS applications. And there is no 
need to reboot DOS, ever. 


Со-Іагіѕ works on most all PC/MS-DOS based configurations with hard disks, 
and it's available now! 


Dealer Inquiries Invited. 


Whitesmiths, Ltd. cist 


97 Lowell Road Concord, MA 01742 (617) 369-8499 > Seve 
TLX 750246 SOFTWARE CNCM „об 


719) 


DISTRIBUTORS: Austrailia, Fawnray Pty. Ltd., Hurstville, (612) 570-6100; Japan, Advanced Data Controls Corp., Chiyoda-ku, Tokyo (03) 263-0383; United Kingdom, 
Real Time Systems, Douglas, Isle of Man 0624-26021; Sweden, Unisoft A. B., Goteborg, 31-125810. Ralnbow le a trademark of Digltal Equipment Corp. UNIX Is a 
trademark of Bell Laboratories; MS-DOS Is a trademark of Microsoft Corp. PC-DOS is a trademark of International Business Machines Corporation. Idris Is a 
trademark of Whitesmiths, Ltd. 
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Gleaming harnesses, petticoats on slim ass rain. Had to adore. Gleaming silks, spicy 
fruits, pettled. Perfume all. Had to go back. Had to back. Had to back. His braces 
all him ass to adore. Gleaming harness rain yielded. А warm silver, rays of the 


mutely craved dorn on lim ass rays of the woman plumpnesses. Uselesh 

obscurely, he mutely craved down on him assailed. A warm hungered down on him 
assailed to adore, Gleaming silks, silver, rich from Jaffa. A warm hungered down on 
slim braces all. Hig 


Figure I: An order-4 scan taken from a 75-word sample of James Joyce's Ulysses. 


represent as “__”: so the pair "AL' can 
only lead to the string "ALL  ". But 
the next pair, “L__”, may be followed 
by “T”, "T", or "B". We list these char- 
acters as we come to them, then 
choose one from the list at random. 
Lets say we choose "B" so that we 
have "ALL. B". The next pattern is 
— B", апа the only thing that can 
follow is “E”. Continue in this way, and 
by the time you've convinced yourself 
that one possible result is ALL BE 
ENHANCES MAY WELL THE EN- 
HANCED, you'll have understood the 


method. You'll also see how it pro- 
duced a word—ENHANCES—that was 
not in the input, 

One further principle isn't illustrated 
by an example this short. A long text 
may yield a fairly long list of charac- 
ters from which to make the random 
choice, and many of these will have 
turned up over and over. In such a 
case, frequent appearance on the list 
should improve a character's chance 
of being chosen. What we want our 
output to reflect is n-gram frequency, 
not just n-gram presence. Hayes's 


method provides for this too. 

His method has several advantages. 
It is applicable to programs that fit a 
small computer. It makes feasible 
order-4, order-5, order-6 scans—in 
fact scans of any order. Nor need it 
conserve memory by restricting the 
character set; it can accommodate up- 
percase and lowercase letters, 
numerals, and all punctuation. But it 
does have one disadvantage. Since 
with his method you have to scan the 
entire input text to generate each 
character, the process can be very 
slow. Well describe a partial remedy 
for that. 


IMPLEMENTATION 

In our first attempts toimplement the 

Hayes algorithm, we left the source 

text on disk to be read through over 

and over. Though it's tempting to let 

source length be limited only by disk 
(continued) 
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copy for Canada and Mexico; and $2.00 per copy to 
foreign countries (surface delivery}. 
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Payments from foreign countries must be made in 
US funds payable at a US bank. 
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Aradical /9=3 offer in extra length 
High Density Data Cartridges. 


BEI ° now offers you the perfect formula 
for data storage with our new nine pack 
configuration. And to make this an abso- 


high-density storage capacity at 6400 
and 10,000 ftpi. And finally, our three 
separate shrink wrap packages will allow 


lute value; with the purchase of each 
nine cartridges we'll include a durable 
and practical storage container. First, 
you'll have the finest high- 
density Barings that 
money can buy. Second, 
our extra length 5 fifty 5’ 
cartridges have 23% more 


you to maximize yaur department inven- 
tory and provide flexibility when working 
with small quantities. This is. of course, a 
limited offer, so call your 
nearest listed DE! distribu- 
tor today. When it comes 
to 4" technology, Ы 
has the answers! 
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ОЙ DATA ELECTRONICS, INC. HH 
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capacity, the amount of disk reading 
can be altogether unreasonable: one 
full read per output character. Not 
only is the process slow but, if you try 
to run the program to get a meaning- 
ful amount of outputfrom a long text, 
it might consume an appreciable frac- 
tion of a disk drive's service life. We 
settled for a limited input sample, to 
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be read from the disk just once and 
stored in an array. 

In the program in listing |, this is 
BigArray, indexed by a range of inte- 
gers from 1 to ArraySize. As the 
source text is read in, linefeeds, car- 
riage returns, and tabs are stripped 
out, and runs of blanks are con- 
densedto a single blank. The cleaned- 
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SIGNAL 


Includes hardware & software 


The VX2 lets you 
digitize voice, convert 
it to LPC codes, and 
conveniently edit the 
synthetic speech. 


Manual $25 


includes 
cassette tape 


ANALYSIS 


(415) 326-7303 
TELEX 750626 


up result is stored, character by char- 
acter, in BigArray. Next, for an order- 
n scan, the first 1— І characters of the 
source are put into a small array 
called Pattern. They are also printed, 
to get the output started. All this may 
take a second or a few. | 

The rest is simple in principle. А 
Match procedure runs through Big- 
Array, checking for matches with the 
contents of Pattern. Each time a 
match is found, the next character is 
stored in a way we'll explain in a mo- 
ment. At the end of the scan, one of 
the stored characters is randomly 
chosen for printing, the more fre- 
quent ones being the more likely 
choices. We now make a new Pattern, 
by dropping the old Pattern’s first 
character and appending the charac- 
ter just printed. And we keep this up 
until wehave generated as many char- 
acters of output as we want. 

To store the characters from which 
to choose at random, we used a 
method suggested by Hayes. Freq- 
Array is an array of integers, indexed 
by 93 ASCII (American Standard 
Code for Information Interchange) 
characters, from “ ” (space, ASCII 32) 
to "i" (ASCII 124). (We might have 
stopped with “z” [ASCII 122], but we 
had a special use for “i”, as will ap- 
pear.) Before each scan, all of Freq- 
Аггау'ѕ elements are zeroed. After 
each match, the element indexed by 
the found character is incremented. 
Thus, after four "e"s have been found, 
FregArray|'e| contains four. At the 
end of the scan, the contents of all 
FregArray elements are totaled, and 
arandom number in the range “I... 
Total" is generated. The contents of 
the individual FregArray elements 
(most of them zero) are then sub- 
tracted, one by one, from this 
number; the subtraction that drops 
the remainder to zero or less chooses 
the character that will be printed. That 
way, characters that index some fair- 
ly large FreqArray number stand a 
better chance of being chosen. 

You decide how much output you 
want by setting the variable MaxChars 
when the starting menu prompts you. 
You also set the Order, which deter- 

(continued) 
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What If ош 
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And it contains a full applications 
language, Fred? which has 
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computer. 
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The language makes 
three-fourths of your 
writing decisions. 


mines the pattern length. As the 
Order increases, so does the likeli- 
hood of every pattern being unique, in 
which case the output would be sim- 
ply the unaltered input. We set the 
constant MaxPat to 9, but that's an 
option. 

The output is formatted by count- 
ing the characters printed (TotalChars) 
and watching for a chance to break 
the line whenever this total passes a 
multiple of 50. The next space after 
that will trigger a new line. To make 
verse look more like verse, we type a 
bar ("1") at the end of each line of 
input text. No bar is ever printed, but 
if the user has selected the Verse op- 
tion from the starting menu, a new 
line will commence whenever a bar is 
encountered. On top of that, any line 
breaks created by the "TotalChars 
MOD 50" test will be followed by a 
5-character indent. Figure 2 shows 


We are not appear 
Sight kingdom 
These do not appear: 


This very long 
Between the wind behaving alone 


And the Kingdom 
Remember us, if at all, not 
appear 
Sightless, unless 
In a fading as lost kingdom 


what the result can look like. The in- 
put text was the whole of T. S. Eliot's 
The Hollow Men. 

The smooth running of this system 
depends on the fact that a match will 
be found, and a new character re- 
turned, somewhere on every scan. 
There is one potential bug—when the 
new character isn't valid because the 
matching process stepped right off 
the end of BigArray. Suppose the last 
four characters of the input text are 
"jt.__ Now suppose an order-4 scan 
has come clear to the end, seeking 
the pattern "t... '" though it finds a 
match, the character after the match 
is undefined. If that character hap- 
pens to get selected for printing, 
something unauthorized will turn up 
in the output, Worse, something un- 
determined will go into the next pat- 
tern. Whether the Match procedure 
can find the new pattern in the input 
text is now doubtful. If it can't, the 
program will lock into an endless 
loop. 

Our solution was to wrap the end 
of BigArray back to the beginning, by 
appending a space (if there wasnt 


Remember us, if at all, not me also wear 


And 
voices are thine images 
Are raised, here, is that 
five oclock in dreams 
In the Kingdom. 
This is 
the world ends 
There, the stuffed meaning places 


Are quiet and more solent souls, but on a bang 

but a whimper. 
Let me also wear 
Prickly pear: 


Figure 2: A pseudo-text version, in verse form, of T. S. Eliot's The Hollow Men. 
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one) plus as many of the opening 
characters as there are in the search 
pattern. Thus the input text is, in ef- 
fect, a closed loop and has no end 
that the matching routine can step off. 


А FASTER VERSION 

As first set up, with a simple matching 
algorithm, all this worked perfectly 
but slowly, new characters trickling 
onto the screen like drops of molas- 
ses. Then a way to get a dramatic 
speedup presented itself. Consider 
that the Match procedure is spending 
most of its time checking out cases 
that dont match at even the first char- 
acter. They are the majority of the 
cases, and they are a total waste of 
time. Suppose we are looking for the 
string "rep; is it possible to skip 
through BigArray, investigating only se- 
quences that begin with "r"? 

Yes, it is, at the cost of a second ar- 
ray the size of BigArray. Called Skip- 
Array, it works as if it were many 
linked lists braided together. In our ex- 
ample, we have only to follow Skip- 
Array's linked skein of “r"s. With its 
guidance, the Match procedure can 
skip swiftly through BigArray from 
опе “т” to the next, ignoring all other 
checkpoints. If all letters were equal- 
ly frequent, that would hasten the 
matching process by a factor of 26. 
In the program run that generated 
figure 2, the number of searches was 
cut by a factor of 15. If Match were 
the only determinant, we'd speed up 
execution by that much. However, 
other overhead stays constant and 
hogs time. In practice, the overall 
speedup approaches a limit of about 
7—for big jobs, the difference be- 
tween five minutes and half an hour. 

SkipArray is accompanied by a 
much smaller array called StartSkip, 
which is indexed by characters and 
simply records the first location of 
each character in BigArray. The two 
of them are set up, once and for all 
and very quickly, by the procedure 
InitSkip. Once they are in place, we 
start each search from the information 
in StartSkip, and then use SkipArray 
as follows. 

Consider our example, a pattern 

(continued) 


ENGINEERS 
Some Of The Most Provocative 
Telecommunications Engineering 
Of The 80's Will Be Done 


There's an energy level here at Hayes that 
fuels our confidence. An enthusiasm few 
engineering environments encourage or support. 
A unique blend of engineering and technological 
talents drawn together to move telecommunica- 
tions technology further along. The projects. . . 
The programs and the confidence to roll our 
sleeves up — ask the questions that must be 
asked — and search out the answers. 

If you're taking a closer look at your career, 
perhaps it's time to take an in-depth look at 
Hayes. There's a future in it. 


eHARDWARE/MICROPROCESSOR DESIGN 
ENGINEERS 

eSOFTWARE DEVELOPMENT 
PROGRAMMERS/ANALYSTS 

eVLSI/DSP DEVELOPMENT ENGINEERS 
ePRODUCT ENGINEERS 


Right Here With Hayes In Atlanta. 
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a confidential resume to: Hayes Microcomputer 
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Industrial Blvd., Norcross, GA 30092. An Equal 
Opportunity Employer MIF. 


Opportunity for 
thi here E now. 
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bs Computer-Mate" 
case on this sales trip, Willies entire 
demonstration fell apart. 


The pitch meant millions to assembled for each order 
the firm. A bundle of dreams to ensure a safe, snug fit. 
to poor Willie. But they never  Specially-designed and con- 
said he would have to carry structed from quality American 
the demo equipment without materials to make them lighter, 
a Computer-Mate" case. yet stronger than steel. Апа 

Mr. Prospect met him atthe eachcase withstands the most 
peer an кА пае you дої stringent air transport stan- 
or us, Willie?" Willie's į Jards, is stamped with 
face crumpled like a um a toll-free lost and 
wadded sales contrac! a found phone number, 
as he stammered, p= and is backed by 
“The equipment... Computer-Mate's™ 
it's b-b-broken." 100% guarantee. 

Willie lost the Don't end up like 
sale of a lifetime poor Willie. Get a 


equipment in a the life of your 


Computer-Mate" next presentation 
case. Cases may depend on 
that are hand- it. Right, Willie? 


LComputer-Mate""Cases 
d , oumo- Tested чи Strength arti d Durability 


For more information contact: Computer Mate, Inc. 
1006 Hampshire Lane, Richardson, Texas 75080 

Dallas (214) 669-9370 Texas Residents (800) 442-4006 

Out of State (800) 527-3643 Dealer Inquiries Welcome. 
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that begins with “r”. Let's suppose we 
have learned from StartSkip that the 
first “r” is at BigArray|3]. Then the "r^ 
entries in SkipArray might begin like 
this: 
245367939 10 I! 12 t&... 
T 15 22 


At 3, we learn that the next “r” is at 
7; at 7, that the next “r” is at 13; at 
13, that the next “г” is at 22; and so 
on. Of course, the other positions in 
SkipArray would be filled with infor- 
mation about the other characters. 
That information is ignored this time 
through but stays available for other 
Scans. 

Inspection of the listing will show 
how the Match procedure consults 
StartSkip to see where, in BigArray. 
the first character of the Pattern to be 
matched first appears. Thereafter, 
guided by SkipArray, it can safely 
leave most locations of BigArray un- 
visited. In a count that includes the 
spaces, “r” occurs in English about 
once every 18 characters. So if Big- 
Array were 2000 characters long. only 
about 110 of its locations would be 
checked. "P" with a frequency of 
about 2 percent, would trigger a mere 
40 visits. The improvement in speed 
over our preceding versions is dra- 
matic. Scanning a small input file on 
a fast system, we've seen new charac- 
ters patter onto the screen faster than 
we could read them. The analogy is 
no longer with molasses but with rain- 
drops. 


TIMING ANALYSIS 
Some statistics yielded by the "time" 
function on the UNIX system suggest 
two timing considerations. First, the 
time consumed seems independent 
of pattern length. (Most matches fail 
well before the pattern length is 
reached) Second, time is largely 
determined by the product of two fac- 
tors: the number of characters in the 
input file and the number of output 
characters requested. For large inputs 
and outputs, doubling either doubles 
the time, and doubling both quadru- 
ples the time. But on a small scale, the 
program works more slowly than that. 
(continued) 
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FORTRAN 86 


and full-screen symbolic debugger 


on your IBM-PC 


* Get our complete development solution: compilers, assembler, linker, debuggers, 
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In the short run Hellbat 
can be disablingly 
input-sensitive. 


More exactly, the time in seconds 
follows quite closely an equation of 
the form | 


T = К (i/l0 + o + io) 


where i is thousands of characters 
supplied as input, o is thousands 
wanted in the output, and K is a sys- 
tem constant, obtained by trial. Thus, 
1000 characters both in and out (i and 
о both = 1) took 21 seconds on one 
system, a VAX 750 running Berkeley 
Pascal. The same job took 130 sec- 
onds with a different compiler on a 
2-MHz Heath H-89. System constants 
were thus 10 and 62, respectively. 
For large inputs and outputs, the 


We're so sure you're 
you a free Pop-Up 
Alarm Clock gives you the time of day, sets alarms, and lets you 
run applications when you're away from your computer. 


Imagine! Pop up these handy tools at a keystroke, even 
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last term—the product of i and o—pre- 
dominates. On a smaller scale, the in- 
creasing weight of the first two terms 
will slow things down. 

It is possible to obtain a measure of 
the speed contributed by the Skip- 
Array process. With SkipArray deac- 
tivated so that the Match procedure 
must check every character, the final 
term gets multiplied by about 7. This 
factor represents an empirical 
weighted average of the frequency of 
the characters that get checked, and 
it means that for big jobs, where the 
final term predominates, SkipArray 
speeds up the matching of English 
text by 7 times. For smaller samples, 
the improvement factor may be closer 
to 4. 


SHANNON'S ALGORITHM 

At this point, we wondered if there 
wasn't still more speed to be gained. 
In 1948, working without a computer, 


ing to want all our Pop-Ups that we'll give 
arm Clock to use — a $9, 5 value! Pop-Up 


while you're running other programs . . . 
Pop Up Calculator. $39.95 


м, Pop Up Notepad. $39.95 
à RN Pop-Up Calendar. $19.95 
м, Pop-Up TeleComm. $79.95 
9 Pop-Up PopDOS. $39.95 


Pop-Up Alarm Clock. $19,95/free 


Discover the power and 
convenience of the 


Pop-Ups from : 
BELLSOFT 
EN (206) 828-7282 


Claude Shannon had not bothered to 
build up frequency tables at all. He 
opened a book at random, selected 
a letter, and recorded it. He then 
opened the book again, read till he 
found that letter, and recorded its suc- 
cessor. On another random page, he 
found the first successor to that letter 
. and so on. 

This process amounts to hopping 
into BigArray at random and letting 
the first occurrence of Pattern you en- 
counter be the one to define the 
following character. Why build a table, 
only to select one element from it at 
random? Why not acknowledge that 
the text itself is a frequency table and 
make random entries into it? So we 
implemented a new method and got 
a further speedup factor of better 
than 3 (listing 2). After molasses and 
raindrops, this was a torrent! The new 
version flew like a bat out of hell and 
got nicknamed Hellbat. 

Theoretically, in the long run, Traves- 
ty and Hellbat give equivalent genera- 
tion results, with Hellbat a lot faster. 
But in the long run, as John Maynard 
Keynes said. we are all dead. The 
world's results are obtained in the 
short run, and in the short run Hellbat 
can be disablingly input-sensitive. 

Its problem is this. Let's imagine an 
input that contains, midway, the se- 
quence “... silk stockings and silk 
hats...'", and no other occurrences 
of "silk". Suppose the pattern we are 
matching is "silk... The chances are 
good that a random pounce will land 
either before that sequence or after 
it. If before, then "silk" will be followed 
by "stockings". If after, then wrap- 
around will carry us around to before, 
and "silk" will again be followed by 
“stockings”. Only if the jump chances 
to land in the short interval between 
the two occurrences of "silk" can the 
following word ever be "hats". So the 
output can settle into a tedious loop. 
"silk stockings and silk stockings and 
silk stockings and ...'. Nothing but a 
rather unlikely jump can enable Hell- 
bat to break out of that loop. 

But note how this case would be 
handled by the frequency-table 
method of Travesty. "Silk s' and 
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Listing 2: These routines turn Travesty into Hellbat, a faster, but finicky, version. 


PROCEDURE InitSkip; 
VAR 
HeadSkip, TailSkip : ARRAY [' '..'!'] of INTEGER; 
ch : CHAR; 
i : INTEGER; 
BEGIN 
(Initialize HeadSkip and TailSkip to indicate that) 
(no occurrence of any character has yet been Found.) 


FOR ch := '' TO ʻi’ DO 

BEGIN 
HeadSkip[ch] :2 TotalChars + 1; 
TailSkip[ch] := 0 

END; 


{Link SkipArray by reverse pass through BigArray.} 
FOR i : = (TotalChars - PatLength) DOWNTO 1 DO 
BEGIN 

ch := BigArray[i]; 

IF TailSkip[ch] = 0 

THEN (1st occurrence) 

BEGIN 
TailSkip[ch] : = i; 
HeadSkip[ch] : = i 
END 
ELSE 
BEGIN 
SkipArray[i] : = HeadSkip[ch], 
HeadSkip[ch] := i 
END 
END; 
(Close links from tail back to head.) 
FOR ch:= ''TO'l' DO 
IF TailSkip[ch] « > O THEN 
SkipArray [TailSkip[ch]] : = HeadSkip[ch] 


END; 
PROCEDURE Match; 
VAR 
i: INTEGER; {one location BEFORE start of Match in BigArray} 
j : INTEGER; {index into pattern} 
Found : BOOLEAN; (true if there is a match from i+1 to i*j— 1) 
chi : CHAR; (first character in Pattern; used for skipping) 
BEGIN 


chi := Pattern[1]; 
(Hop into BigArray at a random location) 
i:= TRUNC((TotalChars – PatLength) * Random(Seed)) ` 
(Search for an instance of chi at location i+ 1) 

WHILE BigArray(i +1] <> chi DO 

i := (i+ 1) MOD (TotalChars = PatLength); 
Found := false; 
WHILE (NOT Found) DO 

BEGIN 

j:m= 1; 
Found := true; 
WHILE (Found AND {j < = PatLength)) DO 

IF BigArray[i + j] < > Pattern[j 

THEN Found := false 
ELSE j:=j + 1; 
IF Found THEN 
NewChar := BigArray{i + PatLength + 1] 

ELSE і: = SkipArray[it+ 1] ~ 1 

ЕМО 
END; 


silk__h” would be considered equal- 
ly likely; the letters "s" and "h" would 
ring up the same increments in Freq- 
Array; and the upshot, all else being 
equal, would be truly 50—50. Traves- 
ty in short, makes probability in- 
dependent of the spacing of items. 
Though slower than Hellbat, it is less 
particular about peculiar input 
structures. 

Hellbat, on the other hand, is tempt- 
ingly fast; the io term disappears al- 
together from its timing equation, 
which takes the form 


T = K (i/5 +0) 


For order-5, and input and output of 
1,000 characters each, the two 
machines that took 21 and 130 sec- 
onds to run Travesty ran Hellbat in 4 
and 50 seconds, respectively. 

Because a long pattern is apt to en- 
tail more tries before a match is 
found, Hellbat's time, unlike Travesty's, 
is order-dependent. The dependency 
could be incorporated into K, which 
could then stand for both the com- 
puter system and the order. 

So, if the input text is fairly free of 
repeated words clumped together, or 
if it is long and varied enough for such 
words to be scattered elsewhere also, 
then Hellbat (jump in with closed 
eyes) is the algorithm of choice. 
Otherwise, opt for the inefficiencies of 
Travesty and its frequency table. We 
print herewith (listing 1) the Pascal 
code for Travesty (modified Hayes) 
and append instructions for convert- 
ing it into random-jump Hellbat 
(Shannon) (listing 2). The nature of 
your input must decide which version 
is for you. Ш 
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"What do you mean, the printers Planning a convention. Or doing 


on vacation!" the annual report. 

"Those prima donnas in develop- No matter what, someone impor- 
ment say the prototype will be a tant expects you to finish on time. 
month late.” meem AC On budget. 

"Concrete just went Fault NUM "UM. щй And if that doesnt 
up 2095!" ——— — seem humanly possi- 

"The boss wants to | ble, youre right. 
make it blue.” ^W That's why you 
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you need to complete a project. 
And when changes threaten your 


best-laid plans, OWIKNET analyzes 
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budget. Then it helps you make the 
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project manage- 
ment won't be a 
project any more. 
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CCU YOUR 
LARGEST DISK DRIVE 
SUPPLIER 
This Month Only 
PRICES SLASHED! 


Apple Compatible Drives 


QUANTITY 
т — T 
Micro Sci 
A-2,35Track ........ Ex... $175 $169 $159 
Controller .....,... * е 65 60 50 
Rana Systems 
EliteL ....... AA .. $210 $205 $200 
Elite ll, Dbl.Head .. ... i . 335 330 325 
Elite Ill, Quad Density ........ , 395 445 435 
Controller ControlsáDrives .... 75 70 70 
Half Height 
FD525A FullyApple com. ...... $140 5130 S120 


Sigma Taknnoledy 
FulHTApple. ... . . $160 S150 $140 


{с 


51%" Disk Drives 


QUANTITY 
1 2 10 
Teac 
ЕР55А,160К................. $160 5150 $140 
FD55B, 360K . ps5 А = 729 119 
FD55F, QuadDensity . MUTET 159 150 140 
All Teac’s are Half Heights 
Tandon 
TM100-1, 160K . «жя. вает... 9190 $140 5130 
TM100-2, 360K ....... + 155 145 140 
TM101-4, Quad Density ...... , 280 270 260 
TM55-2,360K'^Height . .., .. 195 190 185 
MPI 
B-52, 360KPCCOmpatible ...,.. $100 5 95 S 90 
Shugart 
SAUOO, Oka... llle $190 $180 $170 
AAS. 360K 4 Height ...... 200 190 180 
SA465, Quad Den. *& Height . 230 220 210 
Mitsubishi 

4851, Y2 Height ......... .... $179 $169 $159 
4853, Quad Den. % Height 169 159 140 


Control ES Corp. 
CDC 9409, 360K ... $200 $190 $180 
CDCS409T,QuadDensitv. = .. 250 200 190 


Matsushita 
SAYER а. N $140 $130 $120 


Bu 


8" Disk Drives 


QUANTITY 

2 10 
Siemens 

FDD-100-8 - PPYY.. |. TP $119 S115 $110 

FDD-2008 , "^ 180 170 160 
Shugart 

801R, Sgl./DDL ...„_..,....... 5290 $280 $270 

851R, DbI./DblI. Fa „„ 430 420 410 
Tandon 

TM848-1E, 5gl./Dbl. # Ht. ...... $240 S230 S220 

ТМ848-2Е D I./Dbl. *^ Ht. . 870 360 350 

Mitsubishi 


M2894-63, DbI./Dbl. . 


. $400 $390 $380 
M2896-63, DbI./Dbl. 1% Ht. . 


400 390 380 


Qume 
DT8, Datatrak8 . ... 5450 5440 $430 
51/4" & Bg" 

Power Supply & Cabinets 

OUANTITY 
1 2 10 

PC Products 5%” 

SingieCabinetw/pwr......... 5 70 $ 60 5 50 
DualThinlineCab w/pwr .. 80 70 60 
Dual Cabinet & Power . А 80 70 60 


All have 6 month Warranty 
PC Products 8” 


591. Cabinet w/pwr& fan ...... $220 S210 S200 
Dualw/pwrfor2thinlines.,.. 230 220 210 
Dualw/pwr&fan ............ 270 260 250 


Ш ы =. w Е ено жїл» „КӘ 
MAE IREOS ne sa ооа 1895 
lIcPortable ...,. A ETE OAS agg 
Compaq 
Portable (PC Compatible) 2, 360K Drives 
256K of Memory ...._........... $2195 
Call for all new Compaq's 
Columbia 
Columbia VP ................... $1995 
Columbia MPC ....,.......,...... 2495 
Columbia МРС w /Hard Disk M" ЖОО 
Franklin 
Ace1000 ...... -— — EB S 599 
Ace12000MS .........« rae f. 1099 
Каурго 
EE vais aimee bowers a oa uen $1119 
WONTON ...................... 1695 
Kaypro4 + 88................ ‚„ 1995 
г гарны ....................„ 2550 
Kayprollx ...... T ө» єз» u... 1399 
IBM 
PC64K,NoDrives.....,.......... $1199 
PC 64K, 1Drive.........-...... ‚. 1349 
PC64K,2Drives ................- 1549 
XTW/10Meg, 256K .............. 3495 
Additional Memory64K ,........ Я 39 
Sanyo 
MEE SSO-2Z _ . аы j ..S 799 
МЕС 5552 omoes ev. 1099 
OptionalSerialPort.............. 79 
Optional 360K Drive ........ (xxx. 159 


Tava 
PCCompatible w/Monitor........$1779 


ALS 
c, MHEE————Ó $ 119 
CPM3.0Card .................., 179 
Astar 
RF Modulator ,.... amans MT E 
Fanw/Surge ..... —— Б, s 54 
Kensington 
System5a3NBTr.... o o ooo e D 69 
Koala 
Graphics Tablet................. 5 89 
Kraft 
ос МНН 5 44 
Micro Max 
Viewmax80,80col.card........., 5 139 
Viewmax8OE(FforliE)G4K ...... ia 129 
Micro Soft 
16КСага .. wu ав "—" SEL. S 69 
PremiumsSoftCardllE. ........... 369 
МШШ ӘП ee re ; 189 
$бОоТССага(780).............. 259 
Micro Tek 
Seriallnterface ................. S 89 
TG 
JOYSTICK ИННИ ЧИНИО вй S 39 
Select-A-Port.,.... oc erus» 31 
PaddleS................. — N 34 


1 3 -d A E ON'S 1 
Ast Research 
SixPacK+ ....... ae ae .... 9 265 
Lie: MENSIS M NM 265 
IBM 
Monochrome Adapter,.......... S 229 
BUIONESBRO .. coussin ‚.... 239 
Plantronics 
РС + w/Software ............... S 389 
Quadram 
Quad Color Card ........ 49 219 
64K Upgrade 
64K of Memory . .. 2.5 "88 


USI Research 
Paradise Systems multi-display card $ 329 


PC Products 
PC Peacock .................... $ 219 
Ports 
Parallel. au as usa ca S 79 
Serial за 4 4 ROB OR 4 ¥ 4 +e FR ATR] AS read 79 
Brother | 
XE Letter Quality ............. S 379 
Жие pcm 719 
Epson 
ЕХ-80(120Ср5)................... Call 
RX-80FT (120 cps)Friction & Tractor .. For 
ЕХ-80(160Ср5)........... Unbelievable 
FX-100 (160 cps) 15" Carriage ...... Price 
Okidata 
82A (120 cps) Par & Ser inter. . ,.S 299 
аин Mr 569 
84P (200 cp9 Friction & Tractor .... 849 
Okidata 90 Series 
ПЕР (760 CPS) „а... 5 409 
9ЗР (1S" Carriage) ............. ,. 669 
Star Micronics 
Gemini 10X (120 CDS) . ..........- S 269 


Gemini 15X (120 cps) 15" Carriage . , 399 
Power type (18 cps) Ltr. qual. .... . 399 


IBM to Printer .................. S 29 
KayprotoPrinter .......... "C 29 
R5222 Cables . —— Lm 29 
Fourth Dimension 
Card & Cable ................... S 49 
Microtek 
Dumpling GX (GrapplerCompatible) S ie 
DumplingGXexpto64kK .......... 149 
Dumpling GX 16K W/16K exp tO64K . 169 
for each additional46K ,........ „ 15 
Okidata Options 
Tractorfor82 &92............... $ 59 
Serial Interface . ............. 99 
Orange Micro 
Grappler + ........... ——: S 109 
Grappler + W/16K .............. 179 
Star or Epson 
EpsonSerialinterface............ $ 119 
StarSeriallnterface ..... -— E. 59 


А |, mercnar LOUISE 1 


d MO MI TOR la ] 
Amdek 

Color! + Composite Video ........ S 249 

Colorl! + RGBVideo ............. 419 

3000,12 Огееп................. 139 

300A, 12"Атбег ................ 149 

310A, Monochrome Amber ..... ES r- 

IBM 
Monochrome Hi-Res Green ,...... S 239 
Princton Graphics 

POS HRT IMCODY .. . esses. S 469 

PGSSR-12,Hi-ResColor .. ........ 649 

PGSMAX-12,12" Monochrome..... 199 
zenith 

ZVM122, Hi-ResGreen .,.......... С 99 

ZVM123, Hi-ResAmber ......... m 99 


Sgl/Dblreinforcedhub..$16 100 for 140 
Dbl/Dblreinforcedhub . 19 100for170 
Not Bulk Packed 


Dysan 

КОО... .. а. ае 533 100for300 

DbI/DbDI а... е ... 39 100for370 

Fuji 

бе!/ЮЮ!.,............. $19 100for180 

DOVODI <. aun ramea ye. 45 100fo0or230 
Maxell 

ADT SSO sav E. $25 100for235 

MD?2DDH/DB! ......... 38 100for360 
Verbatim 

$9!/Ор!...............526 100fOr240 

Bie o Em 36 100for340 
Dysan 

Seg co — ADR S34 100for320 

ПЕН ШО a. a sisien nasou , S8 100for480 
Maxell 

SS... unas .§44 100for380 

|] i EMEN 50 100for469 
VERSER 

SII SB... . нга 100 for 280 

ee cn e ‚ 40 100for360 


verbatim 
8" or Svs" Head Cleaning Kit ...,..., $ 9 
Flip Tub 
svi" Holds SO disks, plexiglass ...... 4g 
574 Holds70 disks, plexiglass ...... 21 


es MODEMS | 
Hayes Micro Computer 
Smart Modem300 Baud. .,..,..,.9 205 


SmartModem1200Baud...... .. 489 
SmartModem1200B for PC ....... 399 
Micro Modem Е .... ... "X 299 


(continued from page 133) 

of Open Architecture, a new release 
of the operating system that is now 
being readied. 


STORED COMMAND SEQUENCES 
Proc, the stored-procedure processor, 
is roughly equivalent to a cross be- 
tween the UNIX concept of a script 
and a highly sophisticated job-control 
language. It lets you store command 
sequences and call them by name. It 
also provides tools for a number of 
tasks associated with these functions. 

For example, Proc has a series of 
commands that makes it easy to set 
up a command menu screen. With 
Proc you can set screen characteris- 
tics. position the cursor display 
screen prompts, and check keyboard 
input. 

Proc can also string together other 
Pick utilities. In general, if a command 
or process is available on Pick at the 
TCL (terminal-control language) level, 
її can be incorporated in a stored pro- 
cedure, or Proc (similar to a batch file). 
BASIC programs, Access sentences, 
and other contructs can be used. 
Procs can even call other Procs. In ad- 
dition, Procs can test for conditions 
and branch on the results. Proc in- 
cludes facilities for labeling state- 
ments and can use those numbers as 


DATA TRANSFER PROBLEMS ? 
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474 BYTE * NOVEMBER 1984 


PICK 


references for commands like GO. 

Proc also has commands that test 
for errors or a specific error and per- 
form a specified command if the error 
Occurs. 

Structurally, a Proc is an item in the 
user's master dictionary, or a Proc 
library, and is called by its ITEM-ID. 
This lets you call Procs by name. as 
if the Proc were a TCL command. 


TERMINAL-CONTROL 
LANGUAGE 


TCL is rather like the command pro- 
cessor in a microcomputer operating 
system. When you log onto the sys- 
tem, you are normally in TCL. How- 
ever, for the benefit of users who 
need a specific application or applica- 
tions or who shouldnt be allowed ac- 
cess to TCL for security reasons, this 
is easily changed by automatically 
transferring into a Proc. 

There is a great deal to TCL, much 
more than its microcomputer equiv- 
alents. Among other things, TCL com- 
mands let you create files and new ac- 
counts, set the time and date, clear 
files, compare files, perform a system 
backup. reorganize files, send mes- 
sages to other users, copy files to 
magnetic tape, and other system- 
maintenance functions. For the user, 


* Allows 2-way transfer. 


e Quick, reliable, and inexpensive. 


e Avoids serial communication protocols. 
e Needs only one system to transfer data. 
e Converts source code and data files. 


TCL tends to blend in with Proc and 
Access, 


OTHER FEATURES 
їп addition to the parts already 
named, Pick has several other useful 
segments. One of them is Runoff, a 
fairly elaborate print formatter. Runoff 
is a text formatter rather than an 
editor or word processor, but it pro- 
vides many of the features normally 
associated with word processors. 
Spooler is a print spooler that in- 
cludes a variety of commands to help 
manage the printer function on a 
multiuser system. Spooler supports 
multiple print queues so it can han- 
dle multiple printers, and it can mix 
dot-matrix, letter-quality, and other 
kinds of printers. It includes restart 
capabilities that let it search a docu- 
ment for a character string and restart 
printing on that string. Spooler can 
also send reports to tape or other 
back-up media for archival storage. 
Pick has several security and data- 
protection features, including built-in 
permission levels. It also has a form 
of file and record locking. Instead of 
locking the file or the record, Pick 
locks the group in virtual memory. 
The Pick editor is a full-function line 
editor for entry and editing of Pick 
(continued) 
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CP/M 
CP/M 


Heads/Writes 
«— |BM 3740 
«&— —» DEC RT-11 
CP/M-86 . «——» IBM 3740 
CROMIX «— 3B DEC RT-11 
DEC RT-11 «———»- CP/M 
MS-DOS | -———» IBM 3740 
TRSDOS 1|" «t——» CP/M 
TRSDOS || «— DEC RT-11 


$350 *$249 


Requires 8" floppy drive. 
(415) 324-9114 TWX: 910-370-7457 


467 Hamilton Avenue, Suite 2, Palo Alto, Calif. 94301 


Circle 282 on inquiry card. 


Fifteen user defined Flex-Keys provide single file applications to complex multi-file/ 
single keystroke data entry and database multi-key/multi-indexed systems, nothing 
commands, making DataFlex one of the most does it faster, better or easier than DataFlex. 
user-friendly database systems available. Even multiple page HELP screens are 
DataFlex’s powerful program generator pro- produced with a one word command and 
cesses easy to create screen “images” to called automatically at literally, the touch 
quickly define applications and produce of a button. Call or write today for our latest 
ready to run, menu-driven software that's literature and a list of existing DataFlex 
perfectly tailored to your needs. From simple applications. 
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АСМ. ^о‏ _— ` 
DATA ACCESS CORPORATION. зч edo. aa‏ 
eoo‏ ا 238-0012 )305( 33156 Circle 108 on inquiry card. 8525 SW 129 Terrace, Miami, FL‏ 
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compatible with MSDOS, PC-DOS, CP/M, CP/M-86, MP/M-86, TurboDOS, Novell Sharenet, PC-Net, Molecular N-Star, 
Televideo MmmOST, Action DPC/OS, Onminet, IBM PC w/Corvus and OSM Muse. 
MSDOS is a trademark of Microsoft. CP/M and MP/M are trademarks of Digital Research. DataFlex and FlexKeys are trademarks of Data Access Corp. 
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files of all sorts, including programs 
and Procs. Like the rest of Pick, it is 
rich in commands to make life easier 
for programmers. For instance, the 
REPLACE command has an option for 
global replace, replace between 
'specified lines, and replace in 
specified columns. You can con- 
catenate editor commands, store 
them, and call them using a single 
command. You can replace the first 
occurrence of string A with string B 
and then replace every occurrence of 
A with B in columns 5 through 9 of 
the next 10 lines with one stacked 
command. 


PORTING PICK 

Below the visible level of the Pick 
operating system are the software 
structures that make it operate. This 
is a level of the system that few pro- 
grammers ever see. As has been men- 
tioned, it is elaborate and rather 
complex. 


NO KNOWLEDGE 
OF MACHINE 
HARDWARE 


KNOWLEDGE 
OF MACHINE 4 
HARDWARE 


PICK 


ThePick operating system is divided 
into two parts (see figure 1). About 95 
percent of itisin the hardware-inde- 
pendent portion called the virtual, or 
(more narrowly) ABS. About 5 per- 
cent of the system is the monitor, 
which is roughly equivalent to the 
BIOS (basic input/output system) in 
CP/M. Like the CP/M BIOS, the moni- 
tor is the part of the system that in- 
teracts directly with the hardware. In 
addition, the monitor contains the vir- 
tual memory manager (УММ), the 
time-sharing executive, and the hard- 
ware interrupts for /О to terminals 
and other slow devices. Virtual inter- 
acts with the hardware entirely 
through the monitor. 

Pick, as it exists on a host computer, 
is entirely in machine language. To 
port it over, a two-pass table-driven 
assembler is constructed on the host 
machine running Pick and sent to the 
new machine. 

The assembler used to move Pick to 
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a new machine works like most assem- 
blers, but above the native (executable) 
object code and the assembly lan- 
guage (called native, or host, assem- 
bly language) is the Pick operating 
software in Pick pseudo-assembly lan- 
guage, sometimes called the "mis- 
sionary" source code (see figure 2). 
The Pick pseudo-assembly lan- 
guage is the mother tongue of the 
Pick operating system. Virtual is writ- 
ten in it. The monitor part of Pick, 
however, is written in the host assem- 
bly language of the target machine. 
The Pick assembly language is the 
language of the Pick paper computer. 
To translate Pick into something that 
will run on a real machine, the Pick as- 
sembly source code is put through a 
two-pass table-driven assembler. On 
the first pass, it is translated into host 
assembly language, and on the sec- 
ond pass, into executable host object 
code. 
(continued) 
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Figure I: The parts of the Pick operating system and some supporting hardware. The interface between "virtual" which contains 
most of the Pick operating system, and the monitor, which connects to the hardware, is standardized. Only about 5 percent of the 


code in Pick is in the monitor. 
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programmed for success? 


Move up to the TI-66. The easy 512 step programmable. 


You're in the fast lane now, and the 

last thing you need is a calculator that 

slows you down. That's why you need 
the TI-66 program- 


ti ig ti eg 


mable calculator 


from Texas Instruments. The TI-66 
offers full programming power and 
flexibility so you can handle complex 
and repetitive math problems quickly, 
easily, and with fewer keystrokes. 

Its 512 merged program steps and 
over 170 built-in scientific, engineer- 
ing, and statistical functions make for 
powerful programming. And its sleek, 
streamlined design makes for easy use. 

Its Algebraic Operating System lets 
you key in problems as they are writ- 
ten, left to right. And its 10-digit 
angled Liquid Crystal Display not 
only makes it easy on your eyes, but 
provides alphanumeric notation of 


Copyright © 1984 Texas Instruments Incorporated. 


your program steps so you can make 
easy modifications as you go along. 
The keys are readable and large 
enough for your fingers. The guide 
book is a quick study. And at $69.95 
suggested retail, the price is easy. So 
instead of spending extra time on 
routine calculations that won't get 
you noticed, promote yourself with 
the TI-66 programmable 
calculator. ba 
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BUY HARDWARE AND SOFTWARE AT WHOLESALE +8%, 
AND GET 14-28 DAY SOFTWARE RENTALS’... 


In just the last few months, The NETWORK Listed below are just a few of the over 20,000 products avail- 
has saved its members morethan$18,000,000 able at our EVERYDAY LOW PRICES! All software below is 


Telephone ( oo EO аанай 
Please provide the following Information to insure compatibility with your 
system (check all boxes that apply): 


My computer(s) is: C] IBM-PC О IBM-XT О Apple I| O Macintosh 
О Kaypro 


TRENT BEFORE YOU BUY —Members are aligibla to join Tha NETWORK's Business and Game Software 
Rental Libraries and evaluate products for a full 14 (Regular) or 28 (VIP) days to see if it meets your 
needs. And The NETWORK's rental charges are far less than other software rental services—JUST 20% 
OF THE MEMBER WHOLESALE PRICE. 


О Other: Hardware prices hlghlited by 8» reflect recent major price reductions 
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(Signature required to validate membership) 
Copyright ©1984, PC NETWORK INC. 


and processed over 45,000 orders. priced in IBM-PC format. 
3 е GAMES & EDUCATIONAL SOFTWARE 
; 
The nation's largest corporations depend on (Please add $1 shipping and handling foreach title ordered trom below.) ^ 
W 
PC N ETW О RK! Avant-Garde Air Traftic Controller ы Sierra On-Line Frogger 21.00* 
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лам ча - k ATI How to usa Microsoft: Word 42.00* Microsoft Multiplan 105.00" 
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Farm Bureau Insurance Multimate m» Ashton-Tate Framework c Ба pr) 30.00* 
1 Н ; { Ashton-Tate Friday! 158.00* Open Systems P/O Sales A/A INV G/L A/P 370.00*ea 
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Gillette Veteran's Administration Digital Research CP/M-86 33.00* Новево!! Prokey Version 3 74.00* 
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А g osea r „00* о .00° 
plus thousands of satisfied consulting firms, small busi- Digital, Research Concurrent CP/M—Windows 90007 ر ی‎ е یا‎ ША, یی‎ 21000: 
Ini T i unk Software Sideways 38.00 SoftcrattFancy Font .00* 
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and valuewise individuals ACROSS THE NATION! Their Hayes клор II. -NewUTIOO Emulator 6.00" Software Publishing PFS: Fila 72.00, 
: : итап e Management Edge .00* Soft Publishing PFS: Report 00° 
buyers know that purchasing or renting from PC NETWORK „ Human Edge The Sales Edge | 145.00: Software Publishing PFS: Write 7200; 
H otus Development Lotus 7-2. 00" oftware Publishin :Grap .00* 
saves them time, ا‎ and trouble. They also count on us Lotus Development Symphony . CALL TCS Client dria 730.00* 
for product evaluation, professional consultation and the ea eive 2? Fora Verbatim Disk Drive Anelyzer 25.00* 
broadest spectrum of products and brands around. "T H ARDW ARE 
(Please add shipping and handling charges found in italics naxt to price.) 
у COMPLETE SYSTEMS MULTIFUNCTION CARDS 
Apple Macintosh Base System 1,580.00° (3412) — Apparat 256K Memory Board with OK 87.00* (2.50) 
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... WITH THESE 15 
UNIQUE BENEFITS 


COST+ 8% PRICING—The NETWORK purchases mil- 

lions of dollars in merchandise each month. You benefit in 
receiving the lowest price available and all at just 8% above 
published dealer wholesale price. 


OUR 400 PAGE WHOLESALE CATALOG —Members 

receive our 400 page wholesale catalog containing over 
20.000 hardware and software products for the IBM PC, APPLE 
and over 50other popular computer systems. THE NETWORK'S 
CATALOG IS THE LARGEST SINGLE COMPILATION OF PER- 
SONAL COMPUTER PRODUCTS AVAILABLE TODAY. 


IN-STOCK INSURED FAST HOME DELIVERY —The 

NETWORK maintains a giant multi-million dollar inventory 
of most popular products, allowing us to ship many orders from 
stock. Non-stock items are typically maintained in local ware- 
houses just days away from The NETWORK and YOU. We pay 
all insurance expenses on your shipment. EMERGENCY OVER- 
NIGHT SERVICE IS AVAILABLE ON REQUEST. 


10 DAY RETURN POLIC Y —If you are not satisfied, for 

any reason with any hardware component purchased from 
The NETWORK within 10 days of receipt, we will refund your 
entire purchase (less shipping) with no questions asked. 


Bj MEMBER: SHIP SATISFACTION GUARANTEE— 
If for any reason you are not satisfied with your membership 
within 30 days, we will refund your dues IN FULL. 


EXPERIENCED CONSULTANTS—The NETWORK 

ħires consultants, not order takers, to aid you in product se- 
lection. Our consulting staff possesses in excess of 150 man 
years of personal computer product experience. We back our 
consultants with our money back guarantee: IF ANY 
PRODUCT RECOMMENDED BY OUR CONSULTING STAFF 
FAILS TO PERFORM AS PROMISED—OR IS INCOMPATIBLE 
WITH YOUR SYSTEM—WE WILL TAKE IT BACK AT OUR EX- 
PENSE FOR A 100% REFUND. 


7 FREE TECHNICAL SUPPORT —The NETWORK sup- 
ports every product it sells. Our qualified TECH-SUPPORT 
staff will help you assemble your system, interpret vendor docu- 
mentation and get your software and hardware to work. WE 
WILL GIVE YOU ALL THE HELP YOU NEED, WHEN YOU 
NEED IT—FREE! 
TQ OPTIONAL BUSINESS RENTAL LIBRARY—A! 
members can join our BUSINESS RENTAL LIBRARY featur- 
ing over 1000 avaliabie tities for just $25 PER YEAR above the 
base membership fee. This entitles you to rent iness soft- 
ware AT JUST 20% of the DISCOUNTED PRICE FOR A 14 DAY 
PERIOD. If you decide to keep the software, the entire rental 
fee is deducted from the purchase price. VIP MEMBERS GET 
A FULL 28 DAYS for just $30 above the V.I.P. me fee. = 
also includes the game library privileges for a $5 c ination 
savings. 


TQ OPTIONAL GAME SOFTWARE RENTAL LIBRARY 

—The Game Rental рау is available to members for just 
$10 PER YEAR and permits evaluation (or just enjoyment) of 
any game or educational software product as above. 


1 SPECIAL SAVINGS BULLETINS—THE PRINT- 

OUT —The NETWORK seeks every opportunity to save 
money for its members. We buy excess dealer inventories, and 
store bankruptcy closeouts regularly. We then turn around and 
make this merchandise (only top quality name brand products) 
available to our members at fantastic savings via THE PRINT- 
OUT, our newsletter and savings bulletins. 


1 DISCOUNT BOOK LIBRARY —Working with numer- 
ous pubiishers and distributors, The NETWORK has as- 

sembled a library of over 1000 computer related books and 

manuals at savings of up to 75% from the normal store price. 


1 MEMBERSHIP REFERRAL BONUS —Our most val- 

uable source of new members is you! To date almost 4096 
of our members have been referred by word of mouth from 
other satisfied members. For those of you whorefer new mem- 
bers, The NETWORK will credit a cash bonus to your account 
applicable to any future purchase. 


1 CORPORATE ACCOUNT PROGRAM -Almost 

50% of The NETWORK's members are corporate buyers 
and users (see opposite page left). The NETWORK can estab- 
lish open account status and assign designated account man- 
agers to expedite orders, and coordinate multiple location ship- 
ments. 


1 Д QUANTITY DISCOUNTS—For large corporations, 

clubs, and repeat or quantity buyers The NET WORK can 
extend additional single order discounts, when available to us 
from our manufacturers and distributors. 


1 PRICE PROTECTION—The PC Industry is crazy!! 

Prices change not yearly or monthly or even weekly but 
often day by day! These changes are sometimes up but are 
mostly down!!! THE NETWORK GUARANTEES THAT IN THE 
EVENT OF A PRODUCT PRICE REDUCTION, BETWEEN THE 
TIME YOU PLACE YOUR ORDER AND THE TIME THE 
PRODUCT SHIPS YOU WILL ONLY PAY THE LOWER 
AMOUNT!! 
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In a microcomputer assembler, the 
machine-code sequence to be gener- 
ated by each instruction is fixed and 
embedded in the assembler itself. 
Because of the structure of the assem- 
bler, changing the translations would 
require a major rewrite. 

In the Pick assembler, these transla- 
tions are kept in a separate table. This 
makes the operating system more 
portable and it allows tweaking those 
instructions to speed up operation 
without rewriting the assembler. 
There are two such tables for every 
Pick machine, one for going from Pick 
assembly language into host assem- 
bly language and one for going from 
host assembly language into host ob- 
ject code. Each of the 600 or so in- 
structions in Pick assembly language 
is represented by an entry in the 
tables. 

To make all this work as efficiently 


PROGRAMMER 


PICK 

OPERATING SOFTWARE 
IN 

PSEUDO-ASSEMBLY 
LANGUAGE 

FORM 


(SOURCE) 


ABS 
(OR VIRTUAL) 


SOURCE 
CODE 


PICK 


as possible, close attention is paid to 
optimizing Pick when it is transported 
to a new computer. The translation 
tables are reviewed carefully to make 
the best use of the architecture of the 
new microprocessor. There is also an 
automated optimizer built into the as- 
sembly process. It is used after the 
first assembly pass. 

The Pick virtual machine has 16 
pseudoregisters. One of the main jobs 
of the optimizer is to map those 
pseudoregisters onto the actual hatd- 
ware registers. Obviously. the тоге 
swapping of values in and out of reg- 
isters it takes to perform mapping for 
the different instructions, the less ef- 
ficient the implementation will be. The 
optimizing process seeks the best 
possible match between the pseudo- 
hardware and actual hardware to min- 
imize these kinds of inefficiencies. 

After the optimizer has done its job, 


OBJECT 
J| CODE 
ASSEMBLER 
PASS 


PICK PICK PICK 


ASSEMBLER | OPERATING SOFTWARE 
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LANGUAGE 
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( SOURCE] 


MONITOR IN 
HOST ASSEMBLY FORM 
( SOURCE) 


ASSEMBLER 
PASS NO. 2 


ONLY PICK 


the same instruction in Pick assembly 
language may produce very different 
host source code depending on the 
instructions that went before it and 
the state of the machine. This avoids 
many of the inefficiencies built into 
simple assemblers and compilers and 
speeds up system operation. 

Finally, the optimized version in host 
assembly language is put through the 
second pass of the assembler and 
emerges as host object code. 


PICK ASSEMBLY LANGUAGE 

It is possible to write in Pick assembly 
language, but most applications pro- 
grammers don't. 

As you might expect from an as- 
sembly language with more than 600 
instructions, Pick assembly language 
was designed for use by assemblers, 
not humans. Furthermore, it is not 

(continued) 
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Figure 2: Stages in transporting the Pick operating system. The process of porting Pick to a new machine uses a two-pass table- 
driven compiler that ultimately produces a machine-language version of the system. The code sizes are for the IBM PC 


implementation of Pick. 
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NRI gives you ALL the training 
youll need to repair 
ALL microcomputers. 


“Йй nn oe s 


When you've 
learned the basics 
the NRI way, you can 
troubleshoot the entire 
system—and 

earn good 

money doing it! 

For business 
owners, lost com- 
puter time means 
lost money. For 
customers, it usual- 
ly means frustration, 
delay and a strong 
temptation to take a 
walk to the nearest 
competitor. 

But for the NRI-trained com- 
puter service technician, a down 
computer can mean higher earn- 
ings or even the opportunity to 
start a profitable business. 


Fixing computers: fastest 
growing occupation in the U.S. 

Whether the flaw is in a circuit 
board, a disk drive or a printer, 
everybody wants it fixed fast. 

The U.S. Department of Labor 
recently projected that the number 
of computer service jobs will dou- 
ble before 1995. Median earnings 
of full-time computer service 
technicians are $430 per week 
(with much higher earnings for 
experienced service persons). And 
while all computer-related job 
opportunities are expanding, the 
computer service technician is the 
fastest growing job category of all. 

The trained computer techni- 
cian can choose between: working 
for alarge corporation or an inde- 
pendent; making office calls or 
staying in the shop; workingfora 
retailer or for a specialized service 
firm—even starting his own com- 
puter repair business. 


Total System Training from NRI 


As an NRI graduate, you'll be 
qualified to fix just about everything 


Intemational Business Machine Corporation. 
Epson is a Registered Trademark of Epson America, Мн. 
Apple and the Apple logo are Registered Trademarks of Apple Computer, inc. 
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©1984 AT&T Technologies, Inc. 
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that can go wrong, for any major 
brand of desktop microcomputer 
(and a large chunk of the aging 
minicomputer population, as well). 
Only a person who knows and 
fully understands all the underlying 
fundamentals of microcomputers 
can hope to be able to tackle all 
microcomputers. NRI has 
known the need for thor- 
oughly understanding 
fundamentals since 1914. 
NRI's training is 
hands-on training ; 
Yougetpractical 79 Ж, „ 
experience in Ky fA! 
writing programs 
in BASIC, testing , 
and debugging 
systems. You'll 
learn how to install an 
expansion board, how | 
troubleshoot pesky circ 
flaws. Using NRI’s exclusive 
Discovery Lab®, you'll perform 


over 60 experiments. You'll learn how 


to fix the slipped disk drive and how 

to fix the #@!!!@ printer. 

Learn at home, in your spare time 
You learn at your convenience, 


at your own most comfortable pace. 


Without classroom pressures, 
without rigid night-school 


schedules, without wasted 
gasoline. Your personal NRI in- 
structor and the NRI staff will 
answer your questions, give you 
guidance—even give special help 
if you need it. 


Computer, disk drive 

and printer—all yours 
|  tokeep 
1 As part of your train- 
sd ing, you work with a 

> TRS-80 Model 4, a power- 
ful microcomputer with 
many of the features and 

capabilities of machines costing 
three times as much. 

You'll install a double-density 
disk drive and a dot-matrix printer. 
The entire system—computer, 
drive, printer and manuals—is 
yours to keep, as part of your 
training. 

Your NRI catalog is free; send 
the card today 

Send the postage-paid card 
now for your free 100-page catalog 

from NRI. It's the first step you'll 
take toward joining the 
growing, exciting 
/ world of microcom- 
>. puters. (Note: if the 
card has been 
removed, please 
write to us today and 
ask for our free 100- 
page catalog.) 


Your МН! course includes this modem 64K RAM 
microcomputer, dual-density disk drive, dot matrix 
printer. ..plus a professional LCD multimeter, МЯ! 
Discovery Lab and hundreds of demonstrations and 
experiments. it's alt yours to keep. 
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Education Center 
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We'll give you tomorrow. "Hil | 
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PICK 


Few programmers know 
their way around in Pick 
assembly language. 


machine-oriented. That is, it is quite 
different from the assembly language 
for any physical machine, and those 
differences extend right down to the 
concepts. 

Because the virtual machine does 
not have physical registers, it uses a 
data structure called the primary con- 
trol block (PCB) as a scratch pad to 
keep track of things like the contents 
of each pseudoregister. To list the 
registers, flags, and all the other things 
you must keep track of, a description 
of a PCB takes up an entire 84- by 
11-inch sheet of paper. Beyond that 
you must keep track of a secondary 
control block (SCB), a tertiary control 
block (TCB) or debugger control 
block, and other things. 
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The main difficulty with writing in 
Pick assembler, though. is that Pick is 
tightly integrated and not written in 
a highly structured form. Unless you 
are very careful and quite knowledge- 
able. an assembly-language program 
in Pick is likely to produce all sorts of 
unwanted side effects. Few program- 
mers know their way around in Pick 
assembly language. 

The biggest reason that so few 
people program in Pick assembly lan- 
guage is that they don't feel the need. 
Working in an information-manage- 
ment environment there is little you 
cannot do through Pick BASIC, Proc, 
Access, TCL, or the other easy-to-use 
Pick features. 


PICK VIRTUAL MEMORY 

In keeping with its philosophy of leav- 
ing the user free to concentrate on the 
data and not the details of the hard- 
ware, Pick uses virtual memory. Like 
almost everything else on the micro- 
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Figure 3: The memory allocation on the Pick operating system for the IBM 
PC. The monitor is in the lowest part of RAM, with the Rash table and FID 
tables above it. Above them is the virtual space, which is divided into pages. On 
the IBM PC, Pick uses pages of two different sizes. The lower section of virtual 
is reserved for ABS, the operating system proper. Frames in ABS are 2048 
bytes each. Everything above ABS is divided into pages of 512 bytes each and 


used for data, programs, etc. 
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computer implementation of Pick, this 
is done entirely in software. 

On Pick the virtual memory is so 
well integrated into the system that 
programmers (other than assembly- 
language programmers) never have to 
deal with it. Figure 3 shows the mem- 
ory structure of Pick. 

Pick divides the RAM (random- 
access read/write memory) available 
on the computer into three main 
areas. The lower 32K to 48K bytes of 
memory is occupied by the monitor, 
which is always resident. Above that 
are two sets of tables used by the 
memory-management system. One of 
them is the hash table and above that 
is the frame identification (FID) table. 
Above that are the frames (pages) of 
virtual memory space. (In Pick, the 
subdivisions of memory are called 
"frames" when they are on the disk 
and "pages" when they are in RAM. 
To keep things simple, we will call 
them frames all the time.) 

On the IBM PC implementation, the 
virtual space is divided into two parts. 
One part, ABS, is for operating-system 
code and the other part is for data. 
The frames in ABS are 2048 bytes 
each, while the ones in the data space 
are 512 bytes. It is more efficient to 
bring in the Pick system in larger 
pieces because the program can 
transfer more code on a single read 
operation. 

Above ABS is the data area. This 
area contains user data, operating- 
system data, and user programs. 

When the system is running, there 
are a few frames of the virtual oper- 
ating system in memory, even if no 
one is on it. Basically, it is executing 
a tight loop waiting for someone to 
give it instructions. As soon as some- 
one logs on, the monitor detects it 
and calls for frames that are not resi- 
dent in memory required to service 
the user. These can be frames of data 
or frames of the operating system. 
The frames are swapped in by the vir- 
tual memory manager (УММ) in the 
monitor. 

As a program or part of the operat- 
ing system executes, it eventually 
reaches a boundary of a frame. The 
VMM portion of the monitor detects 


this апа looks to see if the next 
needed frame is already in memory. 
First it checks the hash table to find 
out roughly where the appropriate 
frame identification entry would be in 
the FID table, and then it searches 
that section of the FID table. This cuts 
the time needed to search the FID 
table by a factor of 256. The FID table 
has 8-byte entries, each describing 
frames in RAM. After a short search, 
the monitor knows whether the page 
is in RAM. If itisn't, the memory-man- 
agement portion of the monitor can 
locate it on the disk and load it into 
RAM. 

Given the size of Pick frames and 
the way the system works, there are 
alot of searches through the hash and 
FID tables. This is another area where 
Pick is carefully optimized for speed. 

If the frame that is needed is in 
memory, the VMM directs the pro- 
gram to it and execution continues. If 
it isnt, the virtual memory manager 
puts a diskaccess request for the 
needed frame in the disk queue, the 
user loses the time slice, and the sys- 
tem goes on to service the next user. 

As the system loads up and more 
users log on, the VMM has to decide 
which frames to swap out to get the 
room it needs to bring in new frames. 
Pick uses a variation of the clock al- 
gorithm to determine which frames to 
replace. Every time the monitor deter- 
mines it needs to swap out a frame 
to make space for a needed one, it 
begins searching sequentially through 
the FID table, checking flags for can- 
didates. When it reaches the end of 
the FID table, it goes back and starts 
searching through again. The process 
is something like the sweep of the 
hand on a clock, hence the name for 
the algorithm. 

The system maintains flags for each 
frame in RAM. These flags tell 
whether the frame has been refer- 
enced since it was last checked and 
whether it has been changed (dirty) 
or not changed (clean) since it was 
read into RAM. 

Every time a frame is used, it is 
marked as referenced. Whatthe VMM 
is looking for as it sweeps through the 
FID table is frames that are both clean 


PICK 


and not referenced. Each time it 
checks a frame, it resets the reference 
bit to show the frame as not refer- 
enced. If the frame has not been ref- 
erenced by the time the clock hand 
comes around again, it is considered 
a candidate for replacement. If the 
frame is dirty, the VMM puts it in the 
write queue to be written back to the 
disk. Once it has been written, it 
becomes clean—and available for re- 
placement. 

There are complexities in this area 
that go beyond the obvious. For ex- 
ample, what happens if a frame has 
been added to the write queue and 
then it is called again? The Pick ver- 
sion of the algorithm was designed to 
handle these situations with the great- 
est possible efficiency. 


CONCLUSIONS 
The Pick operating system is far easier 
to work with than UNIX. It offers a 


practical alternative to UNIX as a well- 
established multiuser operating sys- 
tem for the business community and 
applications programmers. Setting up 
the various dictionaries and data files 
requires a somewhat sophisticated 
user, but actual use of the system is 
straightforward. Ш 
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Six Pak Plus - Feotures: Rom memory 
64K [exp to 384K), serial & parallel 
ports, clock/calendar, AST Superpak, 
utility diskette. 


w/ optional gama adopter ........... $305 
w/o game скйїрїег..................,. 265 
MISCELLANEOUS 


Electromc Protection Devices 

The Lemon / EC-I - Features include: 

6 outlets ond indicotor light. Provides 
protection from AC power line gliches, 
spikes, surges and tronsients. Lemon 

Gr GOMMOEGION saere $ 45 


The Lime / EC-IL.. Features ore some 

os Lemon but include 5' power cord 

ond AC on/off switch. Choose Lime 
bue cm A qM $ 65 


The Orange / EC-III - Features ore some 
as Lime, but also provides EMI-RFI filter- 


to 8K), proportianol spocing, 11“ print ing. Oronge or Vonillo color. ....... $105 
NEC continued Novation 
DISPLAY CARDS JB1260-12" Green .... 119 Apple-Cot Il............. $259 
Amdek JC1216 RGB ............. 429 Prometheus 
MAI Card ............ $420 PGS Promadem............... $399 
Fredericks/Plan- SR12 (690 x 480 Res)... $639 US Robotics 
tronics Colorplus... $399 сч е e 175 Auta-Dial 300/1200 ... $459 
Hercules Quadram S-100 Madem +*зазәеов заа 349 
Graphics Board..... $339 Quadchrome ........... $489 
MA Systems Sanyo 
PC Peacock 8112 12" HR Green... $195 DISK DRIVES 
Color Boord........ $249 зеп 
Paradise/ USI KGI2N-UY CHIC 1890 scans $199 
pos Cord 12" HR Ат............. 129 Т 
a 4 аай lat 12” ы" 5 Bernoulli Box............ Call 
uadram ision- r.. 
Quadcolor 1......... $199 RGB Vision-3 12" Clr.. 449 addi E ҮР 
Quadcolor ll......... 389 USI 1200A Vista 
Тестаг 12” HR Ат............. $139 Dynoframe Systems 
Graphic Moster..... $479 w/ 5-40 MB Pri DD .. Coll 
Amdek Dana/Abati 
Color U +................ $429 T— ЦБР... акы $429 
NEC Smartmodem 300. ..... $205 Diablo 
JB1201- 12" Green..... $169 Smartmadem 1200B... $449 ,BD'ECS........ — Call 


> Wisconsin residents add 5% for sales tax. 


WE WELCOME: 


Mannesman Tally 


МҮПШЛӘО — $799 
АТО онаа 569 
Sal ego ҮҮ 299 
КМЕС.З550 „ааа $1625 
Okidata 82-93......... Call 
Printek, Inc. 

920 5/Р................. $2099 
Star Micronics......... Call 
Teletex T1014........... $499 


... and much more. 


DISKETTES 


3M 5" DS, DD Вох... $ 35 


ajo eS TNNT $ 28 
Maxell 5" DS, 

DD MD2 Box ........... $ 32 
Verbatim 

5" DS, DD, Вох... $ 32 


Ultra Magnetics 5" 
DS, DD, (box/10)....... $ 32 


(3 Boxes Diskettes Min.) 


PLOTTERS 


Enter 
P100 Sweet P............ $545 
Sweet P Six Shooter... Coll 


MISC. 


Alpha-Delta "MACC" 


Surge Protector ........ $ 69 
Computer Accessories 
Pawer Director . ....... Call 
Hauppage 

| epo — $159 
Other Praducts......... Call 
Keytronic 

Keyboord 5150 ......... Call 
WP KB5151....:5.. Call 


WP KB5151 Dvorak... Call 


Versa Computing 
VersaWriter.............. $239 


A variety of complete 
PC campotible systems 
ore availoble ot Oryx. 
For assistance in 
determining your needs, 
use our technical line? 
We will be happy ta 
provide full support., 


> Viso, MosterChorge and American Express. (Na charge for credit cords.) 


> Minimum $4.00 far shipping, handling and insurance 
for orders ta $200. 


> Far orders over $200, odd 24% for shipping, handling 
ond insurance. 


> Corporate, government or educational volume purchases, please ask far special accounts 
desk for additional discount. (1-715-848-1374) 


> COD (Add $2.00 per box/porcel. Cash ar certified check required.) 
> Checks. (Allaw 1-2 weeks far clearing.) 


WORKING HOURS: 

Monday -Friday 8:30- 6:00 e Saturday 10:00 -2:00 e Central Time 

For technical support, arder status and customer service, call (715) 848-1374 

Special Saftwore ond Hardwore prices listed herein ore in effect until December 15, 1984. 


ORYX SYSTEMS, INC. 


CRAFTSMEN OF THE NEW TECHNOLOGY 


1 800 826-1589 


425 First Street • PO. Box 1961 
Wausau, Wisconsin 5440] 
INT'L TELEX: 260181 ORYX SYS WAU 
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> For cash prepayment of orders $200 or more, add 
ONLY 2% far shipping, handling ond insurance. 


> Foreign — either add 15% handling & shipping 
(Int'l maney arder) ar inquire. 


> Prices are subject ta change without natice. 
> All items subject ta availability 


Circle 439 for Hardware inquiries. Circle 440 for Software inquiries. Circle 441 for November Specials. 


Circle 459 on inquiry card. 


ADVANCED COMPUTER SYSTEMS 


MODEM SALE 
1200 BAUD Auto Dial, Auto Answer, Auto Log On, File Transfer, Print- 
ing. Call Progress Monitoring. Auto Baud Rate Selection. For IBM PC, 
XT, Portable and Compatible. Hayes Compatible plus more features! 
Made in Sunnyvale, CA U.S.A. озо Dealers inquiries welcome. 


POWER SUPPLY 
For IBM PC/XT Compatibles. Enclosure, 115/230 volts. Fan, EMI Filter. 
64 watt $139.00 130 watt $169.00 


COMPUTERS PRINTERS SPECIALS 
ВИРОКИ. DR i. ss „ж.е зт. е CABLE - ы... ; 
OKIDATA 92P . 
2 OKIDATA 93P.. à — 
9 EPSON FX10080........ . 

BROTHER HR aie 25 
BROTHER HR 3 
DTC STYLE WRITER 35K bene 
DTS 3802+48K BUFF. 
EPSON LO 1500. 


SANYO. 555-2 (2) DS/DD+MON+8. . 
BM PC XT 256K. 


IBM POR TABLE .CALL 
SANYO 555-24COL.MON- 5 SOFTWARE. $1599 


SOFTWARE 
SYMPHONY. . CP T МЕС, 


QUME Фо 
MANNESMANN TALLY. 

TOSHIBA 1340 $82 
ОТС 38024SHEET FEEDER F/CABLE. . 


Ый HARDWARE 
MONITORS P 


C PEACOC uie 
HERCULES CARD. 

64K RAM E 

AST 6-PACK qeu 
AST MEGA PLU Si 


LM 

EVEREX 

OTHER HARDWARE: , 
SIGMA MAXMISER.. 


AM DEC me 


TAXAN RGB. 

L.X Mm 
DISC DRIVES 

EVEREX COGITO 10 MB INTL.. ..,..... 

SIGMA 10 MB INTERNAL... .. .... . . 

TEAC «1/2 HT for IBM 360K. ., 


—€— À A 
ow TED for IBM 360K, ... PLANTONIC PLUS.. 


DISKETTES 


VERBATIM DS/DD.. 


E for IBM 
TEC 1/4 HT for IBM 360K. . VERBATIM SS/DD... .. .. 


Company Purchase Orders Welcome. MC/VISA + 3%. Cash prices subject 10 stock on hand. 
CALL US FIRST! 


WEST COAST — 665 Grape Ave, Sunnyvale, CA 94086 (408) 732-6200 
1987 No. Main St. Walnut Creek, CA 94596 (415) 945-8011 
14515 Gilmore St. Van Nuys, CA 91401 (818) 796-4870 


EAST COAST — 50-17 Queens Blvd. Woodside, NY 11377 (212) 335-7770 


‘When You Want The Best, Call... 


nbs inc. 


National Business Software and Supplies 


MULTIMATE 

PFS FILE 

PFS REPORT 

PFS WRITE 

dBASE II 

dBASE lil 
FRAMEWORK 
WORDSTAR 
WORDSTAR PRO + 


FLIGHT SIMULATOR 
MULTIPLAN 
KNOWLEDGEMAN 
BANKSTREET WRITER 
CROSSTALK 
VOLKSWRITER 

PRO KEY 

NORTON UTILITIES 
MANY, MANY OTHERS 


NEW!!! Ribbons and Printwheels 
call for prices 


5 30 
125 


CALL 


CALL 


(602) 967-5681 
P.O. Box 3163 Ae 
Tempe, AZ 85281 UPS / 


Mon-Fri 
8AM-5PM 


VISA 


No cash refonds—all sales final. 20% restocking fee. Add $5 for credit card purchases. 


AZ residents add 6%. Prices subject to change, product subject to availability. Allow 
two weeks for personal/company checks to clear. All items are new with manufacturers 
warranty. Software not warranted for suitability of purpose. Shipping and handling 
add $5 per order. Minimum order $50. 
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Circle 298 on inquiry card. 


AGAT 


(continued fram page 136) 

It was obvious that the system was using Apple Too! Kit 
to produce the Cyrillic characters for the user interface. 
Listing the program confirmed this. 

It was also apparent from the listing that a variant of 
Applesoft was in ROM (read-only memory). I say variant 
because, while all the normal Applesoft commands were 
present, they were occasionally used a little differently. 
A few of the keywords were parsed differently as well. An 
example is the TEXT command. On the AGAT, TEXT could 
be used with a number to specify cursor position. Calls 
could be made to the usual places to perform the usual 
things. I did not test them all, but all those ! did test worked 
normally. 

One feature that | liked was the ability to directly ad- 
dress text pages and graphics pages—there were three 
text pages available in the demonstration program. | 
understand that it is possible to address a total of seven 
text pages, but | didn't try it. Since the basic machine is 
only equipped with 64K bytes of RAM (random-access 
read/write memory) and there is no apparent way to 
expand the memory, | wonder how useful that ability 
would be. 

There are three graphics modes—low, medium, and high 
resolution- producing graphics much as you would ex- 
pect. The medium-resolution mode has almost the same 
resolution as high-resolution, with all the colors of low- 
resolution and very little bleeding. Another nice feature 
was the ability to specify color in text mode. Also, text 
could be printed to the screen in medium-resolution 
mode. 

The screen appears to be bit-mapped and the software 
switches are identical to the Apple's, with the addition of 
switches for the extra screens. By using the color and plot 
statements in low-resolution mode, | could print letters to 
the screen with the Apple parameters. This leads me to 
believe that the screen is mapped identically to the 
Apples. 

The only "application" | saw was a surgical calculation 
program. The ELORG officials told me that it was "forbid- 
den" to list the program, but | worked around their pro- 
tection scheme quickly, much to their dismay. The pro- 
gram was written in mishmash BASIC, in English. The pro- 
gramming was clumsy, using a lot of IF. . . THEN loops. 
| shortened the program by 5K bytes. just by tightening 
the code for them. 


BENCHMARKS 
| had not come prepared for elaborate testing, but | did 
have a back issue of BYTE in my apartment, which con- 
tained an article on benchmarks. | ran the Sieve of Era- 
tosthenes and Fibonacci routines on the AGAT and found 
it to be about 30 percent slower than the Apple. A SAVE 
to disk was 15 percent slower for a BASIC program and 
22 percent slower for a text file or binary program. LOADS 
were somewhat faster, but still slower than Apple. 
(continued) 


Hard Disk Computer 


Ш if you thought you couldn't afford hard disk performance, think again. 
e The MD5-E hard disk Micro Decision computer with 128K RAM e Seagate 5\4” Hard 
Disk with 5.4M bytes formatted (Second hard disk can be added) € 384K floppy disk 
backup € Superfast CP/M 3.0 operating system (compatible with most CP/M 2.2 
software) € NewWord word processor € Correct-it spelling checker € New tilt & 
swivel monitor € Low profile keyboard € Morrow does it again. At $1999, this special 
introductory offer shatters the price barrier for hard disk computer systems Ё 


Call (800) 521-3493 Gn California (415) 568-8599 for a dealer near you. Or 
write to Morrow, 600 MeCormictts Street, San Leandro, California 94577. 


MORROW El 
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Circle 226 on inquiry card. 


HP 9000/216 
Word Processor 


e Mix graphics & text output 

e Screen always shows final form of 
document with page divisions 

e Mistakes cannot cause loss of any text 

e Integral spelling checker-corrector with 
60,000 word dictionary 

e Keyboard overlay supplied 

e Header and footer, Auto page numbering 

e Superscripts and subscripts 

e Comment lines — outline processing 

e Variable indentation, right justification 

e Table of contents generator 

e Mail list and low cost options available 

e Unprotected HP BASIC source code 

e Also available for HP 236, 226, 520 & 9845 

e Laser Jet and many other printers fully supported 


"Much easier to use than WordStar" —ML. CA 
"Very well written, congratulations" —R.E. FL 
"My customers love the dictionary" —A.McbD. тх , 


WORDWISE 2 


L. W. James and Associates „ 1525 East County Road 58 
Fort Collins, CO 80524 « 303-484-5296 


EXPOTEK 


ORDER ИМЕ + CUSTOMER SERVICE 
800-528-8960 602-482-0400 


| SANYO COMPATIBLE RS232 PORT 

Directly Interchangeable With Sanyo. Can be 
Programmed for Bi-Sync Operation $ 

RS232 PORT W/CABLE 
As Above With Modem Cable 
Modem Cable Only 

SHEET FEEDERS 
High quality mechanical single bin feeders 
for Diablo, Qume, NEC, C.Itoh, Ricoh, Daisy, 
Daisywriter, Juki, Dataproducts and Others 
(specify type) 
Electronic Dual Bin sheet feeders 
for most printers 


TRACTOR FEEDERS 
High Swiss quality bi-directional tractors 
for Diablo, Qume, NEC, C.Itoh, Ricoh, 
Radio Shack and others, (specify type) 


Silver Reed 


DEALER INQUIRIES INVITED 
2017 EAST CACTUS @ PHOENIX, AZ 85022 


All prices are for cash, cashiers check or money order. Allow 4 weeks bank 


clearance for personal checks. C.O.D.'s, Visa/MC, and P.O.'s accepted at 
additional charge. Prices subject to change. Returns must have authorization 
[ number and are subject to a restocking charge. 


488 BYTE * NOVEMBER 1984 Circle 160 on inquiry card. 


AGAT 


My overall impressions of the system 
were favorable, considering the source, 
although 1 wouldn't buy one. It's too 
difficult for a non-Russian to use the 
keyboard, and the system is too slow to 
compete with what's already available. 


Ordinary number crunching was also slower, but harder 
to measure. | ran a calculation program involving heavy 
use of SQR and SIN functions on the AGAT. | copied this 
program onto a disk that | had with me and ran it on the 
Apple when | returned home. Apple is faster by 6 per- 
cent. | have to attribute this to a deliberate system slow- 
down, probably because of poor chip performance or 
because of the long conductor runs and point-to-point wir- 
ing of the system. This could produce problems at higher 
chip speeds. However, as | am not an electronics engineer, 
| am probably missing something. 


A CLOSER LOOK AT THE DOS 

During my most recent visit to the Soviet Union, in April 
of 1984, | saw the AGAT again and was given a copy of 
a disk containing the DOS to try on the Apple at home. 
The boot portion of the code is not identical to DOS 3.3, 
and itis not possible to boot a disk initialized with this 
system on an Apple. This is probably an effort to avoid 
being sued by Apple. 

The reverse is not true. Examination of the initialized 
disk with a "nibble editor" such as Locksmith 5.0 shows 
that the VTOC (volume table of contents), the RWTS rou- 
tine within DOS (the routine that reads and writes disk 
sectors), and the file manager are identical to DOS 3.3. 
Once booted, disks from either system can be read from 
or written to the other system. There are some gaps in 
the Soviet DOS not present in Apple DOS; it's the boot- 
strapping portion that seems to be missing. Since Apple 
includes the bootstrapping portion only to make the DOS 
compatible with old Apples having less than 48K bytes 
of memory, it is not needed in this machine. But the com- 
mands are all there—a CHR$(4), for example, will route 
a command string to DOS on the Russian system—so the 
differences are not material. 


AN AGAT FOR THE TEACHER? 
My overall impressions of the system were favorable, con- 
sidering the source, although | would not buy one. It is 
just too difficult for the non-Russian to use the keyboard, 
and the system is too slow to compete with what is already 
available. Its akin to the old Apple I. Because of the 
Western boycott on computer exports to Eastern bloc na- 
tions, there is an unfilled demand for such devices in 
(continued) 


THE 8087 AND 80287 ARE IN STOCK! 


MicroWay* is the world's leading 


| retailer of 8087s. We also have the 


most accurate statistics on chip relia- 
bility. They are: .01% infant mortality, 
00% adult mortality and .0296 8088 
incompatibility. As for ease of install- 
ation, we have never had a customer 
return a chip because of bent pins. 
We are so confident that you will be 
able to successfully install and use 
the chip that we offer a 180-day 


warranty with every chip we sell. That's 


90 days more than anyone else! 


MWS-286" Configured to your specifica- 
tions our computer runs RTOS-286 or XENIX. 
Includes one Intel compiler, seven slot multibus 
chassis, hard disk, streaming tape backup and 
Intel Service Contract. Six to twenty times faster 
than Your ie. „ек. +». э Di ome a x CALL 


REAL TIME MULTI-TASKING/ 
MULTI-USER EXECUTIVE - RTOS 


RTOS is a MicroWay configured version of 
iRMX-86. Includes ASM-86, LINK-86, LOC-86, 
LIB-86, and the ROM Hex Loader........ $600 


87 FORTRAN/RTOS' - our adaptation of 
the Intel Ғогігаг-86 Compiler generates in line 
8087 code using all 8087 data types including 
80-bit reals and 64-bit integers The compiler 
uses the Intel large memory model, allowing 
code/data structures of a full megabyte, and 
supports overlays Includes RTOS and support 
Irene MET. concen oS etm $1350 


87 PASCAL/RTOS" is імегѕ ISO- 
Standard Pascal with 8087-8088 exceptions 
These make it possible to use all the 8087 data 
types directly, while generating modules in one 
of the three intel Memory Models Includes 
RTOS and support for one year......... $1350 


RTOS DEVELOPMENT PACKAGE 
includes 87 FORTRAN, 87 PASCAL, PL/M-86, 
Utilities TX Screen Editor and RTOS.... $2500 


ОВ.) —ASM" - a multipass object module 
translator and disassembler. Produces 
assembly language listings which include public 
symbols, external symbols, and labels 
commented with crossreferences Ideal for 
understanding and patching object modules 
and libraries for which source is not 

с 07102 а! Ekain: a e $200 


FFT87 an FFT package for the 8087. 
Performs Forward and Inverse мш on 
complex data. Callable from SSS or M 
БОШАП узуы Shr raseras ӨЛ ЭО 


Micro 


Р.О. Вох 79 
Kingston, Mass. 
02364 USA 
(617) 746-7341 
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To support the 8087 we stock the 
largest selection of of 8087 software 
anywhere. This includes: five 
FORTRANSs, three PASCALs, APL, 
Intel's ASM86, PL/M-86, several Cs, 
87 BASIC, 87 MACRO and MATRIX- 
PAK For real time or multi-user appli- 
cations we offer RTOS" - our imple- 
mentation of Intefs iRMX executive. 
Our new products include a profes- 
sional debugger with 8087 support, 
an interface library which enables MS 
Fortran users to call the IBM Basic 


MATRIXPAK" manages a MEGABYTE! 
Written in assembly language, our runtime 
package accurately manipulates large matrices 
at very fast speeds. includes matrix inversion 
and the solution of simultaneous linear equa- 
tions Callable from MS Fortran 3.2, 87 MACRO, 
87BASIC, and RTOS............ .... each $150 


87 BASIC” includes patches to the IBM 
Basic Compiler and both runtime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast performance for all 
numeric operations including trigonometrics, 
transcendentals, addition, subtraction, 
multiplication, and division ................ $ 


87 BASIC/INLINE" generates inline 
8087 code! Converts the IBM Basic Compiler 
output into an assembly language source listing 
which allows the user to make additional 
refinements to his program. Real expression 
evaluations run seven times faster than in 
SEA SIG TCR $200 
87 MACRO” - our complete 8087 software 
development package. It contains a "Pre- 
processor," source code for a set of 8087 
macros, and an object library of numeric 
functions including transcendentals, 
trigonometrics, hyperbolics, encoding, decoding 
апа SONVENSIORS Lu. oe rire romaine $150 


87 DEBUG" - a professional debugger with 
8087 support, a sophisticated screen-oriented 
macro command processor, and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
interrupts Breakpoints can be set in code or on 
guarded addresses in RAM............... $150 


FOR- BAS" - a library of interface routines 
which allow MS Fortran programs to call the 
IBM Basic Compiler library and access features 
such as the RANDOM NUMBER GENERATOR, 
SOUND, PLAY, DRAW and SCREEN 
GAMI АГ Miele унй а отну н: angeles witty $150 


TalkTo Us! 


Compiler Library, and a translator that 


converts object modules into read- 
able assembly language files. If you 
have a question about which com- 
puter, language, compiler, operating 
system or application package is 
best suited to your problem, we can 
answer it Just call: 
Information and Orders— 
617-746-7341 
University, Corporate and 
Government Buyers— 
617-746-7364 


808/ Support 


For the IBM PC, PC XT, PC AT and Compatibles. 


8087-3 CHIP... $175 


including DIAGNOSTICS and 180-day warranty 


64K RAM Set....... $40 
256K RAM Set...$325 
80287 CHIP.......$350 
8087 8mhz....... CALL 


IBM PROFESSIONAL 
FORTRAN ........ о... сг... CARL 


MICROSOFT FORTRAN 3.2....$239 
MICROSOFT PASCAL 3.2 ...... $209 


These IEEE compatible compilers support 
double precision and the 8087. 


DIGITAL RESEARCH 


FORTRAN............................. $279 
MICROSOFT C COMPILER..... $329 
LATTICE C with 8087 support ....... $329 
FLOATST Tor MS С......................... 125 
IBM Basic Compiler ..................... CALL 
Supersoft Fortran 66....................... 329 
STSC АР *РЦ)5/РС...................... БОО 
TURBO PASCAL or SIDEKICK .............. 45 
poA. AEN or 45 
TURBO PASCAL with 8087 Support ........ 85 
HALO GRAPHICS ........................ CALL 
GRAPHMA TIO S 125 
ENERGRAPHICS. ....... rrr rn 295 
Professional BASIC. ........................ 295 
COSMOS REVELATION ................... 850 
MAYNARD WS1 HARD DISK.............. 950 
(Cn le WS2 HARD DISK.........,... 1109 
UMEN ЖИ ИШЕКТИ, с ОЬ, ao CALL 
SmARTWORK ne 895 
So ә... н<». ES 695 


NO CHARGE FOR CREDIT CARDS 
ALL ITEMS IN STOCK 
CALL FOR COMPLETE CATALOG 


*Formerly MicroWare, Inc. - 

not affiliated or connected with 
MicroWare Systems Corporation 
of Des Moines, lowa. 
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Eastern countries, so the AGAT may find a home outside 
of the Soviet Union. It should do very well in Russia as 
a computing device in an institute or other facility, though 
not in the home. 

If ELORG plans to distribute the AGAT widely in the 
West, they will have to cut the price dramatically from 
$17,000 (the price that | was quoted), which includes soft- 
ware, of course. When | told ELORG officials what kind 
of a computer I could buy for that price in the United 
States, they were shocked. I'm not certain they believed 
me. Clearly, they had not researched the competition. 

As a government agency, ELORG could afford to offer 
the AGAT at a very low price in order to develop a market 
for it. | believe, though, that it wouldn't stand a chance 
in today's international market, even if they gave it away. 
It has neither the polish nor the sophistication to com- 
pete. The Soviets seem to lack a certain business 
acumen—especially in this area. 

If ELORG has manufactured this computer for home con- 
sumption in the Soviet Union, then the AGAT would seem 
to herald an unprecedented move by the government 
toward the public at large. However, considering their fan- 
tastic paranoia about information and their tendency to 
bury it under layer after layer of red tape, it does not seem 


226 Sherwood Ave. 
Farmingdale, NY 11735 


OmouterChanne) 


likely that it was intended for home use. The Soviet leaders 
themselves are highly suspicious of new technology and 
could view general use of a cybernetic device as 
hazardous. 

Even if a microcomputer were available to Russians for 
use in the home, it would have to be very cheap to com- 
pete with more mundane, but more desirable, consumer 
goods such as refrigerators and washing machines. Be- 
sides, what would Soviet citizens do with a home com- 
puter? They certainly don't need to worry about invest- 
ments or figure out income tax. 

It is quite possible that the AGAT has been developed 
with education in тіпа; it may be intended for centers 
of higher learning. | just cant see them placing any in 
secondary schools, at least not in the near future. Rus- 
sian education stresses the three R's, with rote and recita- 
tion given high marks. In my view. the rigidity of the lower 
school education system weighs heavily against the pos- 
sibility of computers in the classroom. 

Don't expect to see the AGAT in your local computer 
store any time soon. The high value of the American dollar 
in the foreign exchange and the nearly 60 percent duty 
that would be tacked on this machine by the US. puts this 
device into the category of the exotic. Ш 


Cable: COMSYSTEC NEWYORK 
Telex: CSTNY 429418 


OUR SPECIALTY: IBM COMPATIBLE PRODUCTS, GRAPHICS, DATABASE, 68000 UNIX, EXPORT 


IBM PC & COMPATIBLES 
Columbia, Corona, Zenith, 


Leading Edge, Televideo, Sanyo, 
Tava, & IBM PC 


CAD SYSTEM 
FOR ENGINEE 
& DESIGNERS 


OTHER POPULAR 
COMPUTERS 


Epson, Cromemco, NEC PC, 
Altos, North Star, Dual 68000, 
DEC Rainbow, OSM 


PRINTER 
EPSON 


FX-RO 


FEIT TES RITES 


6-pen X-Y Plotter.. 

DMP-29 8-pen X- Y Plotter.. 
DMP-40 | pen plotter 

DMP41, DMP 42 22х34”, 24x36" 
plotter 

DMP-51, DMP-52 22x34”, 24x36” 
PRE A не В GEES сыя 
HIPAD ОТ-11АА Digitizer., а 
HIPAD DT-114 4-button digitizer. 
7470A 2-pen plotter 

7475A 6-pen plotter 

8-реп plotter 


Amdek 
Houston [nstrument 


enginecring. 


Hewlett Packard 
Calcomp M84 


POWERFUL ADD-ON BOARDS 


from AST, PERSYST, PLANTRONIC, TECMAR, 
QUADRAM, HERCULES, TITAN 


HAYES 
USR 
NOVATION 


MORE FOR YOUR IBM PC 
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AN AFFORDABLE 


RS 


PLOTTER 
DMP-40 


AutoCAD™ is a two-dimensional computer-aided 
drafting and design system suitable for many applica- 
tions including drawings for architectural, mechanical, 
electrical, PCB layout, chemical, structural, and civil 


For the configuration as shown in the above flowchart, 


SPECIAL 
CALL FOR $5,800.00 


(cables included) 
Package with 10 MB hard disk also available 
$2959 b5b5thótésx CALL FOR DETAILS **6»552559555&b56i! 


MODEMS 


Smartmodem 300/1200 bps 

1200B modem for IBM PC..... 
300/1200 bps w/64K, parallel port. 550 
Password 300/1200 bps modem... 
Smartmodem 300/1200 bps modem. .415 
PC Cat 300/1200 bps modem 


PHINTEHS 
EPSON, OKIDATA 


full line 


Prism 132 
Toshiba P1340 


“AUTOCAD 200 cps, 132 со|.,............ 
80 col., 160 cps 

110 cps, 80 col graphic 

8000 series 


***Ietter Quality*** 


20 cps for IBM РС.......... CALL 
35 cps for IBM PC 


NEC 2050 
3550 
C.Itoh F-10 
Juki 6100 
Qume 11/40 
Star Power Type 18 c 
Diablo 630 ECS/IBM ext. char. 
Dynax HR35 LE. Me 
Comrex Comwriter Ш...... 
Transtar 315 graphic, 


MONI 
(TERMINALS: HAZELTINE, 21 
Panasonic amber super......... 
Comrex CR6800 14"RGB 
NEC 1С1216 RGB monitor, 640x300 resolution 
JB1201 20 Mhz green monitor 
Princeton Graphic HX12 RGB monitor 
SR! DAR 
Amdek 300 !2" green заана одново жа 
Color ГУ MM 
Zenith ZVM 123 Gree 
ZVM 122 Amber monitor .. 
ZVM 135 RGB monitor for Y 


Prices subject to change. Amencan Express, Visa/Mastercard add 3% 

FOB. point of shipment. 20% restocking fee for returned merchandise. 

Personat checks take З weeks tociear. COD on certified e only. NY. 
residents add sales tax. Manufacturers’ warranty only. International 
custamers, please confirm price before order. Accept PO. from Fortune 
500, schools and gov't. 

Computer Channel TELEX: 
226 Sherwood Ave. 429418 
Farmingdale, NY 11735 CSTNY 


For information CALL (516) 420-0142 
To order CALL 1-800-331-3343 


BM interface. . 


DIGITIZER 
DT-114 


woo drm uomen 
INIESPIITISERETERNEIA 


a ъъъажааа,› ғ 


зетча a E E я 


.339 


Circle 75 on inquiry card. 


your personal compu 
Until now, serious statistical analysis 
meant mainframes, computer cen- 
ters and a lot of extra work for you. 

Enter Statpro, the most power- 
ful statistical software system ever 
developed for personal computers. 

Itlets you do almost everything 
pen do on a mainframe on your 

М" or Apple” personal computer. 
Including descriptive statistics, 
regression, ANOVA, factor and 
cluster analysis, to name just a few 
capabilities. 

And Statpro's awesome power 
isn't ите ж number crunching. 
You can plot all your results in four- 
color graphics, such as scatter, triangle 
and regression plots, dendrograms, 
histograms and pie charts. 


Circle 421 on inquiry card. 


hat's more, Statpro has 
sophisticated database 

management capabilities 
Ф which make entering, 
manipulating, transforming and 
editing data quick and easy. 

Most important of all, you get 
this incredible power in one inte- 
grated, fully documented, easy-to- 
use package for only $795. 

Discover Statpros capabilities 
for yourself. us vairs today 
to order a Statpro demonstration 
package. We'll have it on its way to 
you within 24 hours. 


800-322-2208 


In Massachusetts call (617) 423-0420. 
Or call your local dealer. 


TY Wadsworth 
Professional Software 


Statpro is a trademark of Wadsworth Professional Software, 
Inc. Apple is a registered trademark of Apple Computer, Inc. 
M is aregistered trademark of International Business 


Machines Corp. 
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"Hello, l'm from Thoughtware. 


l'm an ingenious expert business 
consultant. 
Together we'll Trigger actions to run 
your business better 
than it's ever been run before: 


The Age Of Trigger. 
Has begun. 


Trigger Is А New Generation 
Of Personal Computer Software 
From Thoughtware. 


It Makes You Run Your Business 
With Greater Insight, Power And 
Control Than Ever Before. 


It Triggers Actions To Make 
Smarter And More Profitable 
Business Decisions. 


A manager has three overwhelming 
problems. A lack of time. An information 
overload. A difficulty in remaining focused on 
key business objectives and controlling them. 
‘Trigger solves these problems in a brilliant and 
innovative way. 

It will transform the way you run your 
business. Trigger monitors key performance 
areas. And performance can be measured in 
volume, dollars, behavior; whatever criteria 
are important to your business. 

And whenever an element being moni- 
tored falls outside of its acceptable performance 
range, Trigger issues an action memo, with 
probable causes and actions to be taken, 
requiring the individual responsible to respond. 
And it makes sure those actions are taken. 


The More You Use It, The Smarter You Get. 


lngger becomes an expert system, learn- 
ing from experience and helping you learn as 
well. The more you use it the smarter you both 
get. The more you use it, the more easily and 
efficiently you can analyze problems, make 
decisions and create solutions. 

It works with your people, monitoring and 
analyzing their actions, day to day, week to 
week, month to month. In your absence, 
‘Trigger is still present, acting as your surrogate, 
making sure what needs to be done, gets done. 

The more you use it, the more smoothly 
and beautifully your business will run. 


Circle 401 on inquiry card. 


Why Its Easy To Consult With Trigger. 

Getting to know Trigger is exciting. 
Everything is provided to quickly and easily 
integrate Trigger into your regular business 
operations. The computer, itself, assists you in 
every phase of using the program. It explains 
the business approach on which it is based, 
and provides all the consultative help that you 
will need to set up Trigger, and involve and 
motivate your people. 


The Thoughtware Behind Trigger. 


Thoughtware pioneered personal 
computer-based management training. As a 
member of the Alexander Proudfoot world- 
wide family of companies, Thoughtware drew 
on Proudfoot's nearly forty years of manage- 
ment consulting experience in thousands 
of companies, to develop Trigger. 

]o meet Trigger, your astounding new 
Expert Business Consultant, or some of 
Thoughtware's other Expert Consultants listed 
below, visit your local software or computer 
store, or call toll-free 1-800-THT-WARE for the 
dealer nearest you. 


Assessing Personal Management SKills- Evaluating 
Organizational Effectiveness—Understanding Personal 
Interaction Styles—Leading Effective -Motivating To 
Achieve Results—Defining Goals and Objectives— 
Improving Employee Performance—Per formance 
Appraisal-Managing Time Effectively-Conducting 
Successful Meetings—Managing By Exception. 

Trigger runs оп: IBM** PC, XT. AT and operationally compatible PC's. 


lrigger is a Trademark of The Alexander Proudfoot Company. 
Thoughtware is a Registered Trademark of Thoughtware, Inc. 


| 


“Thoughtwiare. 


Expert Consultants In Your Computer. 
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We decided not to burden this ad with the 
usual ostentatious, self-indulgent software 
hype, notto dwell on the fact we've contained 
four accounting modules on a single diskette 
for total integration of the most powerful 
accounting package available for small 
business, nor to stress the sophistication, 
creativity, clarity and conciseness of the 
program's remarkably proficient reporting 
capabilities, nor to mention the tutorial, the 
queuing files, or even the fact we've put an 
incredible $395 retail price on it. No, as our 
professional peers, we realized you'd prefer a 
more subtle marketing approach. 


Nice Box. 


The Shoebox Accountant:™ A complete accounting system for small business. 2160 East Brown Road, Mesa, Arizona 85203. 1-800-292-2962. CYMA 
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ADAM'S COMPANION, Ramsey J. 
Benson and jack B. Rochester. 
New York: Avon Books. 1984; 
416 pages, 15:3 by 22.8 cm. 
softcover. ISBN 0-380-87650-7. 
$9.95. 


AN. ANALYSIS OF CAD/CAM 
APPLICATIONS, Richard Stover. 
Englewood Cliffs. NJ: Prentice- 
Hall, 1984; 306 pages, 18.3 by 
24.3 cm, hardcover, ISBN 0-1 3- 
032871-5, $32. 


THE ART OF MICRO DESIGN, A. 
A. Berk. Kent, England: Newnes 
Technical Books, 1984; 310 
pages, 13.8 by 21.5 cm, soft- 
cover, ISBN 0-408-01 403-2, 
£13.95. 


ASCENT TO ORBIT. Arthur C, 
Clarke. New York: John Wiley & 
Sons. 1984; 238 pages, 22 by 
29 cm. hardcover, ISBN 0-471- 
87910-X, $19.95. 


ASSEMBLY LANGUAGE PRIMER 
FOR THE IBM PC & XT. Robert 
Lafore. New York: Plume/Waite. 
1984; 510 pages. 18.5 by 23.3 
cm, softcover, ISBN 0-452- 
25497-3, $21.75. 


BASIC PRIMER FOR THE ІВМ PC 
& XT. Bernd Enders and Bob 
Petersen. New York: Plume/ 
Waite. 1984; 448 pages. 18.5 by 
23.3 cm, softcover, ISBN 0-452- 
25495-7, $16.95. 


THE BBC MICROCOMPUTER FOR 
BEGINNERS, Seamus Dunn and 
Valerie Morgan. Englewood 
Cliffs, NJ: Prentice-Hall, 1983; 
320 pages, 14.5 by 22.8 cm, 
softcover, ISBN 0-13-06932 8-6, 
$13.95. 


PLUEBOOK OF ASSEMBLY 
ROUTINES FOR THE IBM PC & XT. 
Christopher L. Morgan. New 
York: Plume/Waite, 1984; 258 
pages. 18 by 23 cm, softcover. 
ISBN 0-452-25497-3, $19.95. 


Book BYTES—THE USERS GUIDE 
TO 1200 MICROCOMPUTER 


Books, 1984; 128 pages, 10.5 by 
17.5 cm, softcover, ISBN 0-553- 
24419-1, $2.25. 


THE C PROGRAMMING TUTOR, 
Leon A, Wortman and Thomas 
О. Sidebottom. Bowie, MD: 
Robert J, Brady Co., 1984: 288 
pages, 17.8 by 23.5 cm, soft- 
cover, ISBN 0-89303-364-2, 
$17.95. 


COMMODORE 64, Larry Joel 
Goldstein and Fred Mosher. 
Bowie. MD: Robert J. Brady Со. 
1984; 320 pages, 17.8 by 23.5 
cm. softcover. ISBN 0-89303- 
381-2, $15.95. 


COMMODORE 64 SUBROUTINE 
COOKBOOK, David О, Busch. 
Bowie, MD: Robert J. Brady Со. 
1984; 208 pages. 17.8 by 23.5 
cm, softcover. ISBN 0-89303- 
383-9, $12.95. 


COMPARING & ASSESSING PRO- 
GRAMMING LANGUAGES, Alan 
Feuer and Narain Gehani, eds. 
Englewood Cliffs, NJ: Prentice- 
Hall, 1984: 288 pages. 18.3 by 
24 cm, hardcover, ISBN 0-13- 
154857-3, $24.95, 


COMPUTER AIDED DESIGN, |. 
Encarnacao and E. G. 
Schlechtendahl, New York: 
Springer-Verlag, 1983: 360 
pages. 17 by 24.8 cm. hard- 
cover, ISBN 0-387-11526-9, 
$29.50. 


COMPUTERS FOR REALTORS, 
Laurence Gonzales. New York: 
Ballantine Books, 1984; 144 
pages. 13.5 by 21 cm. softcover, 
ISBN 0-345-31477-8, $6.95. 


COMPUTERS FOR WRITERS, 
Laurence Gonzales. New York: 
Ballantine Books. 1984; 144 
pages, 13.5 by 21 cm, softcover, 
ISBN 0-345-31476-X, $6.95. 


COMPUTERS, INFORMATION AND 
MANUFACTURING SYSTEMS, David 
Rhodes. New York: Praeger, 
1984: 158 pages, 15.5 by 24 cm. 


BOOKS RECEIVED 


hardcover, ISBN 0-03-071672-1. 
$29.95. 


CONSTRUCTION.OF DATA PRO- 
CESSING SOFTWARE, John Elder. 
Englewood Cliffs, NJ: Prentice- 
Hall, 1984; 448 pages. 15.3 by 
22.8 cm. softcover, ISBN 0-13- 
168675-5, $22.95. 


CP/M SOFTWARE REVIEW, 
Michael L. Gonzales, Reston. 
VA: Reston Publishing, 1984; 
208 pages. 17.5 by 23.3 cm, 
softcover, ISBN 0-8359-1101-2, 
$19.95. 


DBASE 1l FOR THE PROGRAMMER, 


Nelson T. Dinerstein. Glenview. 
IL: Scott, Foresman and Com- 

pany. 1984; 176 pages, 18.8 by 
23.5 cm. softcover, ISBN 0-673- 
15956-6, $19.94. 


DBASE 11 PROGRAMMING, Albert 
L. Peabody and Richard H. C. 
Seabrook, Englewood Cliffs, NJ: 
Prentice-Hall, 1984; 176 pages, 
17.5 by 23.3 cm. softcover, 
ISBN 0-13-196148-9, $14.95. 


DISTRIBUTED DATA PROCESSING- 
TECHNOLOGY AND CRITICAL 
ISSUES, M. P. Mariani, ed. 
Amsterdam: North-Holland. 
1984; 240 pages. 15.5 by 22.8 
cm. hardcover, ISBN 0-444- 
86796-1, $40. 


DOS PRIMER FOR THE JBM PC 
& XT. Mitchell Waite, John 
Angermeyer, and Mark Noble. 
New York: Plume/Waite, 1984; 
208 pages. 18.5 by 23.3 cm, 
softcover, ISBN 0-452-25 494-9, 
$14.95. 


THE EASY GUIDE TO YOUR ATARI 
600XL/800XL. Thomas 
Blackadar. Berkeley, CA: Sybex, 
1984; 222 pages. 15 by 22.8 
cm, softcover, ISBN 0-89588- 
125-X, $9.95. 


8086/88 ASSEMBLY LANGUAGE 
PROGRAMMING, Leo J. Scanlon. 
Bowie, MD: Robert J. Brady Co. 
1984: 224 pages. 17.8 by 23.5 


cm, softcover, ISBN 0-89303- 
424-X, $16.95. 


ENIOYING BASIC: A COMPREHEN- 
SIVE GUIDE TO PROGRAMMING, 
Richard D. Greenwood and 
Ignatius F Brodzinski. New York: 
Harper & Row, 1984; 290 pages. 
2| by 27.8 cm. softcover, 

ISBN 0-06-042 504-0, $19.50. ' 


THE EPSON QX-10 USERS GUIDE. 
James M. Hansen. Glenview, IL: : 
Scott, Foresman and Company. 
1984: 176 pages. 19.3 by 23.5 
cm, softcover, ISBN 0-673- 
15973-6, $17.95. 


EXPERIMENTS IN LOGIC AND 
COMPUTER DESIGN, Albert Y. 
Teng and William A. Malmgren. 
Englewood Cliffs, NJ: Prentice- 
Hall. 1984; 192 pages. 21.3 by 
28 cm. softcover, ISBN 0-13- 
295833-3, $15.95. 


EXPLORING APPLESOFT, Roger 
McShane. Englewood Cliffs, NJ: 
Prentice-Hall, 1983; 176 pages. 
15 by 22.8 cm, softcover, 

ISBN 0-13-295916-X. $19.95. 


EZ/KEY, PRODUCTIVITY AID FOR 
EASYTRIEVE PLUS, USERS GUIDE. 
Documentation department of 
Pansophic Systems. Oak Brook. 
IL: Pansophic Systems. 1984; 
334 pages. 18.3 by 23.5 cm. 
softcover, ISBN 0-881898-042-0. 
$19.50. 


А FiRST COURSE IN FORMAL 
LANGUAGE THEORY, V. J. Rayward- 
Smith. Boston, MA: Blackwell 
Scientific Publications, 1983; 
144 pages, 15.5 by 23.3 cm, 
softcover, 0-632-01176-9, $14.95. 


FROM LOGIC TO COMPUTERS, Р J. 
Thewlis and B. N. T. Foxon. 
Boston. MA: Blackwell Scientific 
Publications. 1983; 144 pages. 
15.5 by 23.3 cm, softcover, 
ISBN 0-632-01183-1, $13.95. 


FUNDAMENTALS OF ELECTRIC 
CiRCUITS, 3rd ed., David A. Bell. 
Reston, VA: Reston Publishing. 


Books, Cris Popenoe. New York: 
Pantheon Books, 1984; 240 
pages, 21.3 by 27.5 cm, soft- 
cover. 0-394-72273-6, $9.95. 


THE BYTES BROTHERS, Lois and 
Floyd McCoy. New York: Bantam 


1984; 864 pages, 18.5 by 24.3 
cm, hardcover, ISBN 0-8359- 
2125-5. $27.95. 


THE FUTURE OF VIDEOTEXT, 
Efrem Sigel. Englewood Cliffs, 
(continued) 


""*$9*€*4€9€94590bbtébeonstuaP"PtOévjodo9?btbobtob$5?»p9oe9oso0045645859254aA&5bhb4àabbaaas 


THIS IS A LIST of books recently received at BYTE Publications. The list is not meant 
to be exhaustive. its purpose is to acquaint BYTE readers with recently published titles in 
computer science and related fields. We regret that we cannot review or comment on all the 
books we receive: instead, this list is meant to be a monthly acknowledgment of these books 
and the publishers who sent them. 
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DUMP/RESTORE-XT 
Directory Management at 
Your Fingertips 


COGITATE's DUMP/RESTORE-XT is a package of utilities specifi- 
cally designed to handle directory manipulation and file backups 
under MS-DOS. 
J COGTREE-A graphic tree display. Hardcopies are available 
as well as file and directory dumps. 
Æ COGDIR-A multiple wildcard directory utility; i.e.: 
C>COGDIR\ACCOUNT\*.DAT, *.1DX, *.BAK 

The *..BAK excludes all ВАК files. 
Æ COGBKUP-Reads lists created by COGDIR and compresses 
the files to the floppy diskette. Diskettes can be spanned and are 
serialized. 
Æ COGRSTR-Reads diskettes created by COGBKUP and re- 
stores to hard disk based upon multiple wildcards. 

The package includes other utilities to assist in file and directory 
manipulations. COGITATE’s DUMP/RESTORE-XT is priced at 
390. Dealer inquiries welcome. MasterCard and Visa accepted. 


COEITAYE 


24000 Telegraph Road 
Southfield, Michigan 48034 USA 
(313) 352-2345 


DOUBLES DISKETTE STORAGE SPACE! 


REDUCES DISKETTE COST 50%! 
Now! The back of 5%” Diskettes can be used for 
data storage even with single head disk drives. 
e NIMBLE SOTCH® Tools make it easy. 
e Adds the Precise notch where it's needed. 
ө Doubles Diskette Space o Money Back! 


NIBBLE NOTCH I АНИНЕ NOTCH H 
Cuts Square Notch for Cuts Square Notch and Ул inch round 
Apple, 11, 11+, lle, Mic, 111, "index hole." For use with computers other 
Frankin А Commodore. than those shown for MIELE BOTUD L 


only $1 4.95* each only $21 SO * each 


DISK OPTIMIZER SYSTEM 
Software for Apple, II, Il + , Пе, III and Franklin 


e Certifies your “new” Disk 100% Error Free 

e 46996 FASTER THAN SIMILAR PROGRAMS! 
e Removes Bad Sectors ê Adds 36th Track 

e Performs Disk Drive Speed Check 


e Adds DOS and More only $24.95* 
— SPECIAL PACKAGE PRICE — 
АШИ: NOTCH І and DISK OPTIMIZER 
only $29. 95 for BOTH * 


on all orders add $2.00 for each item Postage & Handling {$5.00 each foreign P&H) 
"Florida Residents Add 5% Sales Tax 
SATISFACTION GUARANTEED OR YOUR MONEY BACK! 


ORDER TODAY! 


Toll Free 1-800-642-2536 г: 
cx 


Florida 305-493-8355 
NIBBLE NOTCH® COMPUTER. PRODUCTS 


or send Check or Money Order to: 
4211 NW 75th TERRACE * DEPT. 86 ‘° LAUDERHILL, FL 33319 
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BOOKS RECEIVED 


NJ: Prentice-Hall, 1983; 208 
pages. 15.3 by 22.8 cm. soft- 
cover, ISBN 0-13-345777-X. 
$9.95. 


GOING PLACES WITH THE NEW 
APPLE llc, Danny Goodman. 
New York: Simon & Schuster. 
1984; 256 pages. 10.8 by 17.3 
cm. softcover, ISBN 0-671- 
53188-3, $3.95. 


GUIDE TO EFFECTIVE SOFTWARE 
TECHNICAL WRITING. Christine 
Browning. Englewood Cliffs, NJ: 
Prentice-Hall, 1984; 160 pages. 
15.5 by 23.5 cm, hardcover, 
ISBN 0-13-369463-1, $19.95. 


HANDBOOK OF BASIC FOR THE 
COMMODORE 64, Frederick E. 
Mosher and David 1, Schneider. 
Bowie, MD: Robert J. Brady Co. 
1984; 368 pages, 17.8 by 23.5 
cm. softcover, ISBN 0-89303- 
505-X, $14.95. 


How ТО CHOOSE A COMPUTER 
САМР, joseph W. Cellini. Sher- 
man Oaks, CA: Alfred Publishing 
Co., 1984; 64 pages. 10.8 by 28 
cm, softcover, ISBN 0-88284- 
266-8, $2.95, 


How ТО MAKE MONEY WITH 
YOUR PERSONAL COMPUTER, Paul 
and Sarah Edwards. Sherman 
Oaks. CA: Alfred Publishing Co. 
1984; 64 pages, 10.8 by 28 cm. 
softcover, ISBN 0-88284-264-1, 
$2.95. 


How To USE THE TRS-80 MODEL 
100, Robert K. Louden. Sherman 
Oaks, CA: Alfred Publishing Со. 
1984; 64 pages, 10.8 by 28 cm. 
softcover, ISBN 0-88284-270-6, 
$2.95. 


IBM PCIR, Larry joel Goldstein. 
Bowie, MD: Robert J. Brady Co, 
1984; 400 pages. 17.8 by 23.5 
cm, softcover, ISBN 0-89303- 
539-4, $16.85. 


THE ILLUSTRATED MULTIPLAN 
Book, Russell A. Stultz. 
Englewood Cliffs, NJ: Prentice- 
Hall, 1984; 192 pages. 18.8 by 
23.5 cm, softcover, ISBN 0-13- 
450313-9, $16.95. 


INDUSTRIAL ELECTRICITY AND 
ELECTRONICS, Robert G. Seippel. 
Reston. VA: Reston Publishing. 
1984: 384 pages, 18.3 by 24.3 
cm. hardcover, ISBN 0-8359- 
3073-4, $26.95. 


INTRODUCING THE ACORN BBC 
Micro, lan Sinclair. Englewood 
Cliffs, NJ: Prentice-Hall, 1984; 
192 pages, 15.3 by 22.8 cm, 
softcover. ISBN 0-13-477266-0, 
$12.95. 


AN INTRODUCTION TO AUTO- 
MATED DATA ACOUISITION, Ben 
E. Cline. Princeton, NJ: Petrocelli 
Books. 1984; 312 pages. 16.3 by 
24 cm, hardcover, ISBN O- 
89433-192-2, $29.95. 


INTRODUCTION TO BUSINESS PRO- 
GRAMMING & SYSTEMS ANALYSIS, 
Keith Lohmuller. Blue Ridge 
Summit, PA: Tab Books, 1983; 
240 pages. 13 by 20.8 cm, soft- 
cover, ISBN 0-8306-1437-0, 
$13.50. 


АМ INTRODUCTION TO SYSTEM 
PROGRAMMING — BASED ON THE 
РОР, Derrick Morris. New 
York: Springer-Verlag. 1983; 200 
pages, 15.3 by 23.3 cm. soft- 
cover, ISBN 0-387-91230-4, 
$16.80. 


LANGUAGE ARTS COMPUTER 
Воок-А How-TO GUIDE FOR 
TEACHERS. Wayne Dickson and 
Mike Raymond. Reston, VA: 
Reston Publishing. 1984; 336 
pages. 15.8 by 23.5 ст, hard- 
cover, 0-8359-3942-1, $21.95. 


LARGE SPARSE NUMERICAL 
OPTIMIZATION, Thomas F. 
Coleman. Lecture Notes in Com- 
puter Science #165. New York: 
Springer-Verlag, 1984: 112 

pages. 16.5 by 24.3 cm. soft- 
cover, ISBN 0-387-12914, $8.50. 


THE LAST WORD ON THE 
TI-99/4A, Linda M. and Allen R. 
Schreiber. Blue Ridge Summit, 
PA: Tab Books, 1984; 254 pages, 
19.5 by 23.5 cm. softcover, 
ISBN 0-8306-1745-0, $11.50. 


LISP PROGRAMMING, |. Danicic. 
Boston, MA: Blackwell Scientific 
Publications, 1983; 112 pages. 
15.5 by 23.3 cm, softcover, 
ISBN 0-632-01181-5, $11.95. 


THE MACINTOSH GUIDE. Paul 
Stark. New York: World Almanac 
Publications and Pasadena, CA: 
Micromedia Marketing inc. 
1984; 128 pages. 14 by 21 cm, 
softcover, ISBN 0-911818-70-7, 
$9.95. 


MAKING CP/M-80 WORK FOR 
You, The Human Connection. 
Blue Ridge Summit, PA: Tab 
Books, 1983: 96 pages. 19.8 by 
23.3 cm, softcover, ISBN O- 
8306-1764-7, $9.25. 


MCGRAW-HILL DICTIONARY OF 

SCIENCE AND ENGINEERING. Sybil 

P Parker, ed. New York: 

McGraw-Hill, 1984; 960 pages. 

16 by 23.5 cm, hardcover, 

ISBN 0-07-04 5483-3, $32.50. 
(continued) 
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The BDS C Compiler... 
"Performance: Excellent. 


Documentation: Excellent. 


Ease of Use: Excellent." 


That's what /nfo World said when we introduced 
the BDS C Compiler four years ago. Today, the 
updated BDS Version 1.5 is even better. 

First, the BDS is still the fastest CPM/80-C 
compiler available anywhere. 

Next, the new revised user's guide comes 
complete with tutorials, hints, error messages and an 
easy-to-use index — the perfect manual for beginner 
or seasoned pro. 

Plus, the following, all for one price: Upgraded file 
searching ability for all compiler/linkage system files. 
Enhanced file I/O mechanism that lets you 
manipulate files anywhere in your system. Support 
system for float and /ong via library functions. An 
interactive symbolic debugger. Dynamic overlays. 
Full source code for libraries and run-time package. 
sample programs include utilities and games. 

Don't waste another minute on a slow language 
processor. Order now. 

Complete Package (two 8"SSDD disks, 181-page manual): 
$150. Free shipping on prepaid orders inside USA. VISA/MC, 
C.O.D.'s, rush orders accepted. Call for information on other 


disk formats. BDS C is designed foruse with CP/M-80 operating systems, version 2.2. 


ог higher. It is not currently available for CP/M-B5 or MS- DOS. 
BD Software, Inc. 


= 2 P,O. Box 2368 
= B Sonya Ke Cambridge, MA 02238 
(617) 576-3828 


Programmer's Quiz 


BetterBASIC is |... 
a. Interactive 
b. Structured 
c. Compiled 
d. Modular 
e. Extensible 
f. Supports 640k 
g. All of the above 


'8AOQE 2U} jo [je “6 "SUV 
Ask your dealer for BetterBASIC or 
call Summit Software at 617-235-0729 
BetterBASIC 199.00 8087 MathModule 99.00 
Runtime System 250.00 Sample Disk 10.00 


PON 
p d Summit Software Technology.. 


P.O. Box 99, Babson Park,Wellesley, MA 02157 
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BOOKS RECEIVED 


MEMORIES THAT SHAPED AN 
INDUSTRY, Emerson W. Pugh. 
Cambridge. MA: The MIT Press, 
1984; 336 pages. 15.5 by 23.5 
cm, hardcover, ISBN 0-262- 
16094-3, $25. 


MICROCOMPUTERS AND THEIR 
COMMERCIAL APPLICATIONS. D. E. 
Avison. Boston, MA: Blackwell 
Scientific Publications, 1983; 
104 pages. 15.5 by 23.3 cm, 
softcover, ISBN 0-632-0117 2-6, 
$9.95. 


MICROPROGRAMMERS MARKET 
1984, Marshall Hamilton. Blue 
Ridge Summit, PA: Tab Books, 
1984; 240 pages. 19.5 by 23.5 
cm, softcover, ISBN 0-8306- 
1700-0. $13.50. 


THE MULTIBUS DESIGN GUIDE- 
BOOK, James B. Johnson and 
Steve Kassel. New York: 
McGraw-Hill. 1984; 448 pages, 
15.8 by 23.5 cm. hardcover, 
ISBN 0-07-032599-5, $32.50. 


MUSIC & SPEECH PROGRAMS FOR 
THE IBM PC, Robert J. Traister. 
Blue Ridge Summit. PA: Tab 
Books, 1983: 200 pages, 19.5 by 
23.3 cm, softcover, ISBN 0-8306- 
0596-7, $11.50. 


1984 NATIONAL ELECTRICAL 
Cope, J. D. Garland. Englewood 
Cliffs, NJ: Prentice-Hall, 1984: 
144 pages, 15.5 by 23.5 cm. 
hardcover, ISBN 0-1 3-609561-5, 
$17.95. 


THE OSBORNE/MCGRAW-HILL 
CP/M USER GUIDE, 3rd ed., 
Thom Hogan. Berkeley. CA: 
Osborne/McGraw-Hill, 1984; 334 
pages, 16.3 by 23.3 cm. soft- 
cover, ISBN 0-881 34-1 28-2, 
$17.95. 


THE OSBORNE/MCGRAW-HILL 
GUIDE TO USING Lotus 1-2-3, Ed- 
ward M. Baras. Berkeley, CA: 
Osborne/McGraw-Hill, 1984; 320 
pages, 20.8 by 27.5 cm. soft- 
cover, ISBN 0-88134-123-1, 
$16.95. 


PARENTS, KIDS. AND COMPUTERS, 
Lynne Alper and Meg 
Holmberg. Berkeley, CA: Sybex, 
1984: 160 pages, 10.8 by 17.8 
cm, softcover, ISBN 0-89588- 
151-9, $4.95. 


PASCAL, Charles H. Goldberg, 
Walter S. Brainerd, and Jonathan 
L. Gross. Boston, MA: Boyd & 
Fraser, 1984; 480 pages, 21.3 by 
27.5 cm. softcover. ISBN O- 
87835-140-X. $22.95. 


PASCAL, Geneva G. Belford and 
C. L. Liu. New York: McGraw- 


Hill, 1984; 352 pages. 18.8 by 
23.3 cm, softcover, ISBN 0-07- 
038138-0, $19.95. 


PASCAL PRIMER FOR THE IBM PC, 
Michael Pardee. New York: 
Plume/Waite. 1984: 304 pages. 
18,5 by 23.3 cm. softcover. 

ISBN 0-452-25496-5, $17.95. 


PERSONAL COMPUTERS FOR 
EXECUTIVES, Christina J. 
McClung, John A. Guerrieri, 
Kenneth A. McClung Jr., and 
William Weiss, New York: john 
Wiley & Sons. 1984; 160 pages. 
17 by 25.3 cm, softcover, 

ISBN 0-471-89722-1, $10.95. 


PILOT-THE LANGUAGE AND How 
To Use Іт, Tom Conlon. Engle- 
wood Cliffs, NJ: Prentice-Hall. 
1984; 240 pages, 15.3 by 22.8 
cm, softcover, ISBN 0-13- 
676247-6, $15.95. 


THE POWER OF: WORD, Robert E. 
Williams. Portland, OR: Manage- 
ment Information Source Inc.. 
1984; 156 pages. 21.3 by 27.3 
cm, softcover, ISBN 0-943958- 
14-8, $29.95. Includes floppy 
disk. 


A PRACTICAL GUIDE TO 
DESIGNING EXPERT SYSTEMS, 
Sholom M. Weiss and Casimir 
A. Kulikowski. Totowa, NI: 
Rowman & Allanheld, 1984; 192 
pages, 16.3 by 24 cm. hard- 
cover, ISBN 0-86598-108-6, 
$24.95. 


PRELUDE TO PROGRAMMING, 
William Mitchell. Reston, VA: 
Reston Publishing, 1984; 190 
pages, 18.3 by 24 cm. hard- 
cover, ISBN 0-8359-5614-8, 
$19.95, 


PROGRAMMER PRODUCTIVITY, 
Girish Parikh. Reston, VA: 
Reston Publishing, 1984; 256 
pages, 15.8 by 23.5 cm. hard- 
cover, ISBN 0-8359-5650-4, 
$31.50. 


PROGRAMMING THE APPLE II & 
ПЕ, revised ed., John L. Camp- 
bell and Lance Zimmerman. 
Bowie, MD: Robert J. Brady Co., 
1984; 464 pages, 17.8 by 23.5 
cm, softcover. ISBN 0-89303- 
779-6, $19.95. 


PROGRAMMING THE IBM PC & 
XT. Clarence B, Germain. Bowie. 
MD: Robert J. Brady Co. 1984: 
352 pages. 17.8 by 23.5 cm, 
softcover. ISBN 0-89303-783-4, 
$19.95. 


PROGRAMMING THE IBM 
PERSONAL COMPUTER: ASSEMBLY 
(continued) 
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Products And Services With The Most Comprehensive 


` You simply can't afford to miss this opportunity. - 


Now, for the first time, your advertising message can reach 
all 80,000 members of the NSPE ina single publication—the 
unique, new "Professional Engineering Directory." Every member 
of NSPE—a group identified by a Gallup poll as a leading force in 
the profession—will be listed and have a copy for ready reference. 


There's never been a directory like it. 


‘To provide optimum convenience and usefulness to engineers, 
the "Professional Engineering Directory" has the unique distinc- 
tion of being planned and developed by a panel of NSPE engineers 
in cooperation with BellSouth National Publishing, one of the 
country's most experienced directory publishers with offices in 
Atlanta, Chicago, Dallas, Los Angeles, Miami and New York. 
BellSouth National Publishingis developing a network of marketing 
information tools, including the Regional Industrial Pages (currently 
in Florida, Georgia, Alabama, Tennessee and the Carolinas) and 
an Import/Export Directory for Latin America. 


This could be your last chance to sell the 
cream of the eens crop. 


Think fora moment what you will miss if you fail to advertise 
in this director y—80,000 members of the NSPE in all five cate- 
gories of practice: private, industry, government, construction and 
education. What's more, copies of this directory will also be sent to 
40,000 specifiers of engineering products and services in such fields 
as architecture, construction, transportation, communications, 


Directory Ever To Come Off The Drawing Board. 
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governmerit and others. 

Altogether, circulation will total 120,000. And you can reach 
them all in this one, single directory. In fact, if you sell more than 
one product or service, you'll want to consider ads under more 
than one category heading. Тїз new, comprehensive directory 
will offer up to 6,000 different headings. 

So don't wait! November 16 is the closing date for this 
significant, new advertising medium. For complete details, write 
or call today. 


BELLSOUTH NATIONAL PUBLISHING 
P.O. Box 19739, Atlanta, Georgia 30325 
Please send me complete details on your new 
Professional Engineering Directory. 
[ 1 would like to join NSPE. O 1 would like to obtain a copy. O | am interested n advertising 
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BOOKS RECEIVED 


LANGUAGE, Chao C. Chien. New 
York: Holt, Rinehart and 
Winston, 1984; 312 pages. 17.8 
by 23.5 cm. softcover, ISBN 0- 
03-070442-1, $18.45. 


PROGRAMMING TIPS AND TECH- 
NIQUES FOR THE APPLE l| AND 
HE, John L. Campbell. Bowie, 
MD: Robert J. Brady Co.. 1984: 
416 pages, 17.8 by 23.5 ст, 
softcover, ISBN 0-89303-273-5. 
$19.95. 


THE RS-232 SOLUTION, Joe 
Campbell. Berkeley, CA: Sybex, 
1984; 224 pages. 17.8 by 23 
cm, softcover, ISBN 0-89588- 
140-3, $16.95. 


SENSOR SELECTION GUIDE, 1984 
Edition, Harry N. Norton, ed. 
Lausanne, Switzerland: Elsevier 


Sequoia, 1984: 186 pages, 21 by 


29.5 cm, softcover, ISBN 0-444- 
75024-X, $15. 


SEQUENTIAL PROGRAM STRUC- 
TURES, Jim Welsh, John Elder, 
and David Bustard. Englewood 
Cliffs, NJ: Prentice-Hall, 1984; 
348 pages, 15.5 by 23.8 ст, 


1,024K 


Printer Buffer 
for the IBM PC 
and Compatibles 


SPOOL-Z-G BLUE is a TRUE HARDWARE 
PRINTER BUFFER which plugs into your PC and 
takes the wait out of printing. Spooi-2-Q Blue 
doesn’t take one singie byte of memory away 
from your programs while at the same time 
buffering up to 1024K characters (actually, 
even more since Spool-Z-G Blue has full-time in- 
ternal space compression] of printing, depend- 
ing on how much memory is installed on the buf- 
fer. All sizes of Spool-Z-G Blue are USER ЕХ. 
PANDABLE to 1084K [using 256K RAM 
chips) or 256K (using БАК RAM chips). Expan- 
sion consists of simply plugging in the chips, 
Spool-Z-G Blue is smart enough to determine 
how many and what kind of chips are plugged 
n. Spoat-2-Q Blue appears to the operating 
system as the standard parale! printer adapter 
(may be strapped as LPT1, 2, or З) so no soft- 
ware "patches" or special boot disks are 
necessary. Since Spool-Z-G Blue has a com- 

pletely separate computer, you can even switch 

operating systems, or reset the PC [using the 
Ctrl-Alt-Del keys} without losing characters 

already in-the buffer waiting to be printed, 
Spool-Z-G Blue may be used with either serial 


1601 Fulton Avenue, Suite 10A 


Sacramento, CA 95825 
[916] 483-0708 
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hardcover, ISBN 0-13-806837-2, 
$26.95. 


SOLVING MATH PROBLEMS IN 
BASIC, Thomas P. Dence. Blue 
Ridge Summit. PA: Tab Books, 
1983; 400 pages, 13 by 21 cm. 
softcover, ISBN 0-8306-0164-3, 
$15.50. 


STACS 84—SYMPOSIUM ON 
THEORETICAL ASPECTS OF COM- 
PUTER SCIENCE, Paris, April 
1984. M. Fontet апа K. 
Mehlhorn, eds. Lecture Notes in 
Computer Science #65. New 
York: Springer-Verlag, 1984; 344 
pages, 16.5 by 24.3 cm, soft- 
cover, ISBN 0-387-12920-0, $15. 


STRATEGIC DATA PROCESSING, 
james W. Cortada. Englewood 
Cliffs, NJ: Prentice-Hall, 1984; 
224 pages, 18 by 24 cm, hard- 
cover, ISBN 0-13-851246-9, 
$24.95. 


STRUCTURED ANS COBOL 
PROGRAMMING, 2nd ed., William 
M. Fuori and Stephen J. 
Gaughran. Englewood Cliffs, NJ: 
Prentice-Hall, 1984; 480 pages. 


Spool-Z-G Blue 


(95-23а) or parallel [standard IBM/Centronics] 
printers. Serial protocols supported include 
XON/XOFF, ETX/ACK, and hardware handshak- 
ing. Serial Baud rates up to 19.2 Kbaud are 
switch selectable. 


An optional switch panel is available which aliows 
the 5р00-2-0 Blue to perform special functions, 
such as Copy, Clear, Reset, Pause-on- 
Formfeed, Self-Test. etc. 


There is nothing else like Spool-2-Q Blue 
available anywhere, but Spool-Z-Q Blue is 
available from your dealer now! Suqgested List 
Prices start at $495 for a 64K buffer 


JVB Electronics also manufactures the Spool- 
2-0 100 buffer for S-100 computer systems, 
and the Spool-2-Q Standalone buffer for use 
меһ all parallel printers. 


See us at 


COMPDEN /Fall '84 


November 14-18, 1984 
Las Vegas Hilton Hotel 


Booth H7131 


electronics 
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21.3 by 28 cm. softcover. 
ISBN 0-13-854430-1, $24.95. 


SYSTEMS DEVELOPMENT WITHOUT 
PAIN: A USERS GUIDE TO MODEL- 
ING ORGANIZATIONAL PATTERNS, 
Paul Т. Ward. New York: Your- 
don Press. 1984; 288 pages, 
17.8 by 25,3 cm, softcover, 

ISBN 0-917072-40-5, $27.50. 


SYSTEMS PROGRAMMING FOR 
SMALL COMPUTERS, Daniel H 
Marcellus. Englewood Cliffs, NJ: 
Prentice-Hall, 1984; 396 pages. 
17.3 by 23,3 cm, softcover, 
ISBN 0-13-881656-5. $18.95. 


TAKING OFF wiTH BASIC ON THE 
TEXAS INSTRUMENTS HOME COM- 
PUTER, Nancy Ralph Watson. 
Bowie: MD: Robert J]. Brady Со. 
1984; 176 pages. 17.8 by 23.5 
cm, softcover, ISBN 0-89303- 
870-9, $12.50. 


TELECOMMUNICATIONS FOR THE 
ExECUTIVE, Ronald R. Thomas. 
Princeton, NJ: Petrocelli Books. 
1984; 144 pages, 16 by 24 cm, 
hardcover. ISBN 0-89433-233-3, 
$19.95. 


THINGS TO Do WITH YOUR 
COLECO ADAM COMPUTER, lerry 
Willis; Mer! Miller, and Cleborne 
D. Maddux. New York: New 
American Library, 1983; 192 
pages. 10.5 by 17.8, softcover, 
ISBN 0-451-13182-7, $3.95. 


THINGS TO Do WITH YOUR IBM 
РС)Е COMPUTER, Jerry Willis, 
Merl Miller, and Deborrah 
Willis. New York: New American 
Library, 1984; 224 pages, 10.8 
by 17.8 cm. softcover. ISBN O- 
451-13183-5, $3.95. 


THE TKISOLVER Book, Milos 
Konopasek and Sundaresan 
Jayaraman. Berkeley, CA: 
Osborne/McGraw-Hill, 1984; 464 
pages, 16.3 by 23.3 cm, soft- 
cover, ISBN 0-88134-11 5-0, 
$19.95. 


TRS-80 MODEL 100: A USER'S 
GUIDE, Joseph Coleman. Blue 
Ridge Summit, PA: Tab Books, 
1984; 160 pages. 19.5 by 23.3 
cm, softcover. ISBN 0-8303- 
1651-9, $15.50. 


UNDERSTANDING THE MACINTOSH 
COMPUTER, Rick Dayton. Reston, 
VA: Reston Publishing. 1984; 
224 pages. 17.3 by 23.3 cm. 
softcover, ISBN 0-8359-8054-5, 
$18.95, 


UNDERSTANDING SOFTWARE LAW, 
jonathan D. Wallace. Sherman 

Oaks, CA: Alfred Publishing Со. 
1984; 48 pages, 10.8 by 28 cm. 


softcover, ISBN 0-88284-268-4. 
$2,95. 


UNIX FOR USERS. Chris Miller 
and Roger Boyle. Boston, MA: 
Blackwell Scientific Publications, 
1984; 224 pages. 15.5 by 23.3 
cm, softcover, ISBN 0-632- 
01182-3, $12.95. 


USING & PROGRAMMING THE 
VIC-20, Dennis Raney. Blue 
Ridge Summit, PA: Tab Books, 
1984; 224 pages. 19.5 by 23.3 
cm. softcover, ISBN 0-8306- 
1702-7, $10.25. 


UsiNG BBC BASIC. P. J. Cockerell. 
New York: John Wiley & Sons, 
1983; 392 pages, 15 by 22.8 
cm, softcover, ISBN 0-471- 
90242-X, $16.95. 


UsiNG CP/M ON YOUR KAYPRO 
10, The Human Connection. 

Blue Ridge Summit, PA: Tab 
Books. 1984; 128 pages, 18.8 by 
23.3 cm, softcover, ISBN 0-8306- 
1774-4, $19.50. 


USING SMALL BUSINESS 
COMPUTERS, D. G. Dologite. 
Englewood Cliffs, М]: Prentice- 
Hall, 1984; 448 pages. 18.3 by 
24.3 cm, hardcover, ISBN 0-13- 
940156-3, $23.95. 


VISUAL DISPLAY TERMINALS, John 
Bennett, Donald Case, Jon 
Sandelin. and Michael Smith, 
eds. Englewood Cliffs, NJ: 
Prentice-Hall, 1985; 304 

pages. 18.3 by 24 cm, hard- 
cover, ISBN 0-13-942482-2, 

$28, 


WOPPLOT 83—PARALLEL PRO- 
CESSING: LOGIC, ORGANIZATION, 
AND TECHNOLOGY, Becker and 1. 
Eisele. eds. Lecture Notes in 
Physics #196. New York: 
Springer-Verlag, 1984; 200 
pages, 16.5 by 24.3 cm, soft- 
cover, ISBN 0-387-12917-0, 
$10. 


WORD PROCESSORS AND THE 
WRITING PROCESS, AN ANNO- 
TATED BIBLIOGRAPHY, Paula Reed 
Nancarrow, Donald Ross, and 
Lillian Bridwell, Westport. CT: 
Greenwood Press, 1984: 160 
pages. 16 by 24.3 cm, hard- 
cover, ISBN 0-313-23995-9, 
$29,95. 


ZAPPERS. HAVING FUN PROGRAM- 
MING AND PLAYING 23 GAMES 
FOR THE TI-99/4A, Henry Mullish 
and Dov Kruger. New York: 
Simon & Schuster, 1984; 208 
pages. 14.8 by 21.5 ст, spiral- 
bound, ISBN 0-671-49862-2, 
59.95. Ш 


MicroAge 


"THEY PROVIDED THE LINK BETWEEN US 
AND MILWAUKEE'S MAJOR CORPORATIONS." 


- “Both of us had experience in the corporate world and we wanted to open a 
business reflecting that orientation. We chose MicroAge because they shared our 
business philosophy." | i 


і 


“Back in 1981, some of the major vendors still hadn't entered the microcomputer 
market. We anticipated that when they did, they would channel their products 

‘through a national organization. With MicroAge behind us, we're able to offer 
Milwaukee businesspeople and professionals such respected products as IBM, 
Compaq, Hewlett-Packard and most recently AT&T. And we have the technical - 
expertise to provide service after the sale." 


"MicroAge has supported us from day one. Without this help, we wouldn't be 
opening our second store!" 


Ernie Venta Elayne Kalman 
Franchise Owner Franchise Owner 


To build your own professional computer sales organ- 
ization with MicroAge requires an initial investment of 
$200,000 to $350,000 which includes $80,000 in liquid 
assets. Write to: 


MicroAge 


computer stores 
“The Solution Store" " 
1457 West Alameda * Tempe, Arizona 85282 


(602) 968-3168 


a 
ШШЩ TII 


MicroAge franchisees Ernie Venta and Elayne Kalman shown with an IBM Personal Computer. T аташе — 


A 3M diskette can 
make one read/write pass 
on every track, every hour, 
every day for 200 years and 
still be in terrific shape. 

Has 3M discovered the 
floppy fountain of youth? 

In a way, yes. 

We discovered that if 
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you want to make a floppy 
that's certified 10096 
error-free and guaranteed 
for life, you have to make 
every last bit of it yourself. 
That's why we're the 
only company that con- 
trols every aspect of the 
manufacturing process. 


We make our own 
magnetic oxides. And the 
binders that attach them 
to the dimensionally 
stable substrate. Which 
we make ourselves from 
liquid polyester. Which 
we make ourselves. 

We also test our 


TERM-MITE ST 
SMART TERMINAL BOARD 


TERM-MITE is a completely self-contained video 
display controller. 


All you need ta build a Smart Videa Terminal equiva- 
lent to the types advertised for $1000 or тоге is a 
Term-Mite ST circuit board, scanned ог parallel key- 
hoard, video monitor and power supply. 


Uses brand new Nat'l Semi NS405 Terminal 
Processor. 

- 24 lines by 80 characters, 25th reverse video 
status. 

- Upper & lawercase. Line (block) graphics. 

- Selectable data rate, parity & display options, 

- Reverse video, half intensity, double height & 
width, underline, blinking and/ar blank character. 
Separate sync or composite video output. Self Test. 


TERM.MITE ST Videa Display Terminal Baard 
BCC22 Assembled & Tested. ...4.......5284. 
BCC23 Complete Kit. ,,,....55255..... 9244. 


MPX-16 MICROCOMPUTER 
IBM PC COMPATIBLE 


As featured on the cover of BYTE Magazine. Also 
featured in Ciarcia s Circuit Cellar November, 
December 1982 & January 1983 


The Computer with a Split Personality 


— Use it as an IBM PC look alike that directi y boots 
PC D 08:2. and accepts all expansion boards 
designed for the IBM PC. 

— Use it as a powerful 8088 single board camputer 
far all your OEM applications. Just add serial ter- 
minal, disk drive and power supply. Oirect!y boots 
CP/M-86. 


Buy the MPX-16 in the form that best meets your 
needs or budget, As a bare board, as a wave soldered 
board that contains all components less ICs, as an 
assembled and tested circuit board or as a complete 
system. 


» Directly boots PC 005 2.0 and CP/M-86. 

: Most IBM PC software executes with no 
modifications. 

» (BM PC bus compatible +9 expansion slots, 

»|ntel 8088 16-bit microprocessor. 

+ Optional Intel 8087 math cocpracessor. 

- 256K bytes on board memory. 

- Up to one megabyte of system memory. 

* Up to БАК bytes of system ROM/EPROM, 

- 2 RS-232C Serial & 3 Parallel 1/0 ports. 

- Disk controller for 54" or 8” drives. 

: Sixteen levels of vectored interrupts. 


MPX-16 Circuit Board Assemhled 

w/iBAK RAM '=вьФ<+иһавтаци лн» шаган ЗПП; 
ОЕМ 100 quantity price 2.2.22». B40. 
MPX-16 Circuit Board Assembled 

w/256K RAM... 1,400. 
MPX-16 Semi-Kit (wave soldered circuit 

board w/all components) Less ICS, .,.,.. 595. 


Complete Kit of ICs w/256K ВАМ...,... 595. 
MPX-16 Unpopulated (hare) PC Board.... 300. 
CP/M-86 Operating System + Manuals ..... 80. 
MPX-16 Switching Power Supply ........ 300. 
MPX-16 Technical Reference Manual...... 50. 
MPX-16 Metal Enclosure with Fan ....... 225. 
Tandon TM 100-2 Double Sided/Density 
OnE ee cuoio o 30 


IBM/PC Keyboard Interface Adapter. sses 100. 
Shipping and handling additional on МРХ-16 orders. 


\ВМ PC is а trademark of International Business 
Machines Inc, 


CP/M-86 is a trademark of Oigital Research Inc. 
ZB is a trademark of Zilog Inc. 
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BASIC System 
| Controller 


The ZB Basic 
System Controller 
is an updated version 
of our popular ВССО1. The price has been reduced 
and features added. The entire computer is 4" by 4%" 
and includes a tiny BASIC interpreter, up to GK bytes 
of RAM and EPROM, one RS-232C serial port with 
switchable baud rates and two parallel ports. BASIC 
or machine language programming is accomplished 
simply hy connecting a CRT terminal. Programs can 
be transferred ta 2732 EPROMs with an optione! 
EPROM programmer for auta star! applications. Addi- 
tional 28 peripheral boards include memory expan- 
sion, serial and parallel 1/0, real time clock, an A/D 
Converter and an EPROM programmer. 
- Uses Zilog Z8 single chip microprocessor. 
- Data and address buses available for complete 
peripheral expansion 

- Сап be battery operated. 

Cross assembiers for various computers, New 
BCC11 Assembled & Tested ............ $149. Law Price 


FORTH Language Version 


With the new Z8 wit on board 4K FORTH you сап 
йгайтап› high speed control functions in а (ew sinple 
high level language commands. Peslect tar data 
teduction, proces: солго! and high speed cant! 
applications 

BCC20 ZEF FORTH Micreprocenar chip , 5158, 
BCC21 ZEF FORTH Synem Controller 

{This board п a BCCTI with a ВСС20 моа 

А 
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Memory, T] 0 Expansion, 
Cassette Interface 


: ЕК bytes of additional RAM ox EPROM, 
Тїнгє adiitianal B tut parallel ports. 
Сизена interface - 300 baud К.С. Standard 
- Soltware rea tame clock, 
BECI3 w/UK RAM Avembled & Tested... 5158. 
ECCI ЁК RAM Assembled & Tasted... $134. 


Eprom Programmer 


- Transfer BASIC or Assembly Language application 
programs from RAM ta 2716 ar 2732 EPROM. 

- Comes with prayramming & utility routines on 
EPROM. 

- Requires 28 1/0 Expansion Board for operation. 

BCCO? Assembled & Tested .,,........ S145. 


Analog to Digital Converter 


- Uses Analog Devices 7581 1С, 8-channel 8-bit. 

- Adds process control capability ta the Z8 system 

- Over 1,000 conversions per channel per second. 

- Monitors B analog signals in ane of two 10v Ranges. 
BCC13 Assembled & Tested ....,...... S140. 


Serial Expansion Board 


- Adds additional R5-232C and opto-isolated 20 ma. 
current loop serial port ta the Z8 System. 
Runs at 75 to 19,200 baud in all protocais. 
- Comes with listinys of sampte seriat 1/0 routines. 
BCCO8 Assembled & Tested ,,..4,..... S160. 


16K Memory Expansion Board 


Add ug to 16K of additional птнихну, RAM pr 
EPROM, to your ZB System Coniraller in any 
multiple 

Accepit 2016, 0116, 2716, ac 2732 memory types. 
Faut IGK cad азу be «гд! an the Z8 System 
bringen the total mesmary tn GIK. 


BCC14 Assembled & Tested w/AK RAM, 5120. 
Cross Assemblers 


Frem Micra Reverses 

(EM FC, APPLE, 8582 Syston 84", 
| Д НОННИ DOO 

From Allen Ashley 

TRS-B0 Model t, Il, Northstar 54" ...:... 75, 
GPIM E2 © о. ea en ee eS 150. 


Five Slot Mother Board 


- Expand your 28 BASIC System with minimum 
alfort. 

- Contains five slots complete w/44 pin connectors. 

МВ02 Assembled & Tested .....00e¢--. S69. 


Triple Voltage Power Supplies 


+§V @ 300 ma. +/- 12V @ 25 ma. 


UPSOt Assembled & Tested ............. $35. 
UPS02 Complete КИ................... 27. 
*5V @ 1 Amp. *12V @.5 Amp. -12V @ 50 ma. 

UPSO3 Assembled & Tested .............. 60. 


Lis' ner 1000 
Voice 


Recognition 
Board 


Uses the now, high 
parínrmaace SF 1000 
vaier recognition chip. 


The LIS’ NER 1000 provides voice input capability 
for your computer. The unit functions in the same 
manner as your keyboard, serving as a data entry 
device for application programs or the normal пр. 
eratian of the computer. 


The LIS' NER 1000 recognition system works 
by analyzing human speech and extracting the 
mast important features. These impressions of 
words are compacted inta "templates" which 
can be stared and later campared to sameane 
talking ta the recognitían unit, The LIS' NER 
1000 supports a 6 4 word vocabulary in speaker 
dependent, discrete utterance made. The rec- 
oqnition accuracy is greater than 98%. Each 
unit comes with a pro fessional quality head. 
band style electret microphone to assure асси: 
racy, software on diskette and a user's manual, 


The APPLE Il LIS’ NER board has provision lor an 
SSI 263 phonetic speech synthesizer chip with text- 
to-speect algorithm, This addition provides ail the 
features described for the Sweet Talker il as well 

as speech recognition. 


APPLE 11 LIS’ NER 1000 with SP1000 
recagnition/synthesis components only 

VRO01 Assembled & Tested. „х-га. 5189. 
VROZComplete Кії,..,...........,,. $149. 
APPLE II LIS’ NER 1000 with SP1000 
recagnition/synthesis components and SS1263 
phoneme synthesizer chip with text ta speech 


algarithm. 
VRO3 Assembled and Tested.........., $259. 
VR04 Complete КИ.................. $219. 


COMMODORE 64 LIS' NER 1000 with SP1000 
recognition/synthesis components 

VR10 Assembled & Tested spya nuaran 148. 
VAH Complete Kit.;,,... ooo DEB. 


Sweet Talker 1! 
Text-to-Speech Synthesizer 


SWEET TALKER Il, a 3rd generation speech 
synthesizer, is based on the SSI 263. SWEET 
TALKER Il directly drives a speaker to provide 
music, saund effects and continuous speech of 
unlimited vocabulary at data rates as law as 
50-70 bps. 
- SSI 263-based Apple 11 compatible speech 
speech synthesis board 
- Comes with text-ta-speech algorithm on 
disk {OOS 3.3) 
< Appropriate control inputs far mapping with 
several buses 
- On-board t watt amplifier with volume contral 
- Measures 3" x 3%" 
- Dperates on 45 and +12v 


ST22 SWEET TALKER Il Apple li compatible 
speech synthesizer with text-to-speech algorithm 
on disk "зала екоо зз» eases s S104. 


Microvox Text-to-Speech 
Synthesizer 


کس ی pam‏ 


Micravax is a professional voice quality text- to 
speech synthesizer that is easily interfaced to 
any computer, modem, RS-232C serial or parallel 
output device and pravides speech of unbelievable 
clarity. 

Unlimited vocabulary. 
- 64 programmable inflection levels. 
- BK text-to-speech algorithm. 
- Full ASCII character set recognition and echo. 
- R5232C and parallel input. 
- 1000 Character buffer, 3000 optional. 
- Adjustable baud rates (75-9600). 
- Spelling output mode, 
` 7 осїаметиѕіс and sound effects. 
- On board audio amplifier & power supply. 
> X-Un/X-Off nandshaking. 
MV01 Assembled with 1K buffer... ..... $349. 
MVU2 Complete Kit with 1K buffer..... $269. 
Add $15.00 for 3K buffer option. 


The SC-01A Speech Synthesizer is a completely seli- 
contained solid state device that phonetically syn- 
thesizes continuous speech of unlimited vocabulary. 


SC01A Quantity 1-99............... s. 934. 
ТЕЙЯР. сууы SAE $24. 
T ПОРЕ. ОЮ call 


The Silicon Systems SSI 263 Speech Synthesizer 
Chip isa third generation speech synthesizer chip 
that produces even mote intelligible speech than 
did older devices. The SS! 263 has improved into- 
nation, inflection and filtration. 


SSI 263 Quantity 1-9.,,,,,, „„,.. +542. ea 
1098...........,. $34. ea. 
LIU! OR e рь S30. ea 


The Micromint is stocking thousands of SP1000 
voice recognition chips. Call us for a quote. 


MICRO D-CAM 
DIGITAL TV CAMERA 


Give your computer the dimension of sight. 

- Interprets, enhances and stores images. 

- 256 x 128 digital image sensor. 

- Plug-in boards for the IBM-PC, APPLE Il or e. 

- Sottware includes utilities for auto exposure. 
multi-level greyscale, screen dump and image 
enhancement. 

~ Includes interface card, 4 foot extension cable 
camera assembly, manual, and software on 
diskette, 

DCO1 ІВМ PC Assembled & Tested ..... 3298, 

0С02 IBM PC Complete Kit....,... EN -.'1 

0C03 APPLE !I Assembled & Tested. ... $29. 

DCO4 APPLE ll Complete Kit. ...,.... 2284. 


ULTRASONIC RANGING SYSTEA 


The Micromint Sonar Ranging Éxperuimenter'1 
Kil i an updated and higher functignang semon of 
the Polaraid SX-70 Camera sonar ranging circuit 
used in the original Polaroid Ultrasonic Ranging 
System Designer's Kit. There are similar performance 
characteristics but this unit requires far less sup- 

Port circuitry and interface hardware. 

The T! ranging module can function between 4.5 
and 6.Bv. With a 5v supply, the ranging module 
1/0015 TTL compatibie and can be connected 
directly to most camputers with one input and 
one output bit, 

The Sonar Ranging Experimenter's Kit includes 
опе SN28827 ranging module, one Polaroid 50 
KHz electrastatic transducer, and user's manuai 
with data sheets. 

Т101 Sonar Ranging Experimenters Kit , . . S60. 


300 BAUD ANSWER/ 
ORIGINATE MODEM KIT 


Micra mint's latest 300 Baud Madem Kit is crystal 
controlled, uses the Ті ТМ599532 1С, contains 
just 25 parts and requires no calibration or ad- 
justments. Use with acoustic coupler or in direct 
connect mode. 

MD04 Complete Kit as shown...... s=. S60, 
MDO5 Transformer for Direct Connect Made S9. 
АС01 Acoustic Coupler Kit. „e... =... S920. 


MICROMINT INC. 561 Willow Avenue, 
Cedarhurst, NY 11516 

To Order: Call Toll Free 1-800-645-3479 
For Information Call: 1-516-374-6793 


Call: Monday-Friday, 9-5 PM 
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ORDSTAR AS А 


PROGRAMMING 


TOOL 


BY VINCENT ALFIERI 


Put the power and flexibility of WordStar 
to work when you program 


MICROPROS WORDSTAR has its 
faults, but for power and versatility in 
a word processor you would be hard- 
pressed to find its equal. WordStar is 
set up to handle any number of word- 
processing tasks, including the text 
processing that programmers engage 
in to put their hard-earned code into 
a form for compiling. 

Dont be too upset that WordStar 
calls programs “nondocuments.” This 
is merely its way of distinguishing 
those files that aren't set up with stan- 
dard formatting—in this case, pro- 
grams—from those that require for- 
matting for a printout, such as letters 
or articles. Nondocument files 
(created and edited with the N com- 
mand from the opening/no-file menu) 
are actually standard ASCII (American 
Standard Code for Information Inter- 
change) files, while WordStar's normal 
document mode (created and edited 
with the D command) contains Word- 
Star's special use of the high-order bit. 

Because inputting programs is a 
function more akin to word process- 
ing than to the actual business of 
writing code, programmers are well 
advised to take advantage of some of 


the tricks of the trade used by profes- 
sional word-processing operators to 
save time, work, and frustration. 

This article serves a double pur- 
pose: it suggests how to use several 
Word-processing tricks in program de- 
velopment, and it covers ways to get 
around some of WordStar's quirks (for 
example, what to do about space lim- 
itations and the iniquitous ВАК 
|ВАСКОР| files). Even if you don’t use 
WordStar to write programs, you 
might find the programming tools 
presented here applicable on your 
own word-processing or text-editing 
setup. 


KEY POSITIONS IN A FILE 

Four commands that no professional 
word processor should be without 
allow the operator to move quickly to 
key places in the file. These com- 
mands move the cursor to (1) the 
Vincent Alfieri, Ph.D. (4118 Los Feliz Blvd.. 
Los Angeles, CA 90027), has recently com- 
pleted a book, Mastering WordStar, on 
practical applications for WordStar. He is a 
software analyst at the University of Southern 
California. 


beginning of the file, (2) the end of the 
file, (3) the left side of the line, and (4) 
the right side of the line. 

Being able to skip over large chunks 
of the file, especially to arrive at the 
beginning of the file (to start check- 
ing it through, for example) and the 
end of the file (to begin entering more 
text) is crucial for saving time and 
Work. You do not want to crawl slowly 
through an entire file of code with the 
one-step cursor commands. 

Similarly, going from one side of the 
line to the next quickly by skipping 
over the rest of the line is another way 
to save time and work. You'd be sur- 
prised how often these commands 
are used (some programming- 
language editors, such as Microsoft 
BASIC, also provide these com- 
mands). 

WordStar has these four quick com- 
mands, all invoked with the Control- 
Q prefix. They are Control-OR (cursor 
to beginning of file), Control-QC (cur- 
sor to end of file), Control-OS (cursor 
to left side of line), and Control-OD 
(cursor to right side of line). (On the 
IBM PC, Control-OR can be effected 


(continued) 
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You can save a great 
deal of frustration with 
the abandon edit 


command. 


with the F10 key and Control-QC with 
the F9 key for most versions of 
WordStar.) 

Actually, both Control-QC and 
Control-QD do something that is of 
great significance. They take you to 
the last entered character, either in the en- 
tire file or on the particular line. Thus, 
you can get quickly to where you left 
off by hitting the appropriate com- 
mand. For example, if you catch a 
typo on the left side of the line. hit 
Control-OS and then use the arrow 
key to reach the mistake, correct it, 
and then hit Control-OD to resume 
typing at the last entered character on 


the line. 


MOVING AND DELETING 

Don't forget the other cursor- 
movement commands when you wish 
to locate specific words: Control-F will 
take you to the first letter of the next 
word on the line while Control-A 
takes you to the first letter of the pre- 
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were). These two commands are most 
effectively used with Control-T, which 
deletes a word (including the spaces 
after it up to the beginning of the next 
word), or with two other useful 
deleting options that are available: 
Control-QY and Control-Q-. 

These latter commands allow you to 
delete from the cursor position either to 
the right side (Control-OY) or the left 
side (Control-Q-) of the line. (On the 
[BM РС, the command Control-Q- is 
Control-Q Backspace.) The advantage 
of these two commands is that they 
don't eliminate the entire line; nor do 
they remove the ending carriage 
return. They are much safer than 
ControlY, which deletes the line and 
everything on it (including the carriage 
return). 


A SECOND CHANCE 

If you find, however, that you have ac- 
cidentally deleted a crucial line and 
you've forgotten its exact contents, in- 
stead of pulling out your hair and 
figuring the code out from the begin- 
ning, you can save a great deal of 
frustration with WordStars abandon 
edit command. Provided you have 
already saved a version of your file to 
disk, this lets you abandon the current 
editing session and reinstate the file 


abandon edit command is Control- 
KQ. It is a good way to give yourself 
another chance. 


THE TOP-DOWN APPROACH 

You can apply your knowledge of pro- 
gramming structure and the top-down 
method and use WordStar to help 
you. For example, most programming 
languages—such as C and Pascal—let 
you create procedures and functions as 
separate modules and then са! them 
up whenever they're needed in the 
program. 

Word processors have long known 
the benefit of working with modular 
units, especially when the memory 
and storage limitations of the com- 
puter allow files of only a certain max- 
imum size. For procedures and func- 
tions, you can use WordStar to write 
these parts of the program, each in 
its own separate file. Then, whenever 
you need to insert a procedure or 
function into another program, use 
WordStars versatile read file com- 
mand Control-KR, which lets you copy 
another file from the disk into the cur- 
rent file. Thus, you can set up an en- 
tire library of procedures and func- 
tions and call them up quickly when- 
ever needed. 

Here's another little trick that many 


vious word ("|F|ore" and "|A|ft" as it as it was before you opened it. The (continued) 


° HIGH PERFORMANCE LEADER | 
EPROM PROGRAMMERS & UV ERASERS 


GANG MULTIPROGRAMMER 


UV MULTIERASER 


Let IE ОПЕ du 
са Bipolar Miarochipstopt: N 
К. S] Toe d t) | i 


* 


| J 15. G J ۱ i - 


BYTEK® Соний Буе ав Согр. 
4089 S Rogers Circle | 
Boca Raton FL 33431 


5 aah 520 we 
(205) 942520 | | | 


Distributor Inquiries Welcome A ا‎ Tel ET YE 
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^Now when I talk 
my broker listens.” 


Dow Jones Investor's Workshop” and the Apple Tic 


The Dow Jones Investor's Work- 
shop™, developed especially for the 
Apple IIc, helps you understand the 
market and your portfolio, so you and 
your broker can become a more 


Also Runs on the Пе and П Plus 
The Investor's Workshop runs on 
the Apple® Ile and II Plus, as well as the 
IIc. It’s so easy to use, you'll be creating 
charts and reports moments after you're 
effective team. up and running. With a suggested retail 
The Investor's Workshop brings у | - price of $149 and full support from 
уой: "TP ۳ i dod adf Du our toll-free Customer Service hotline, 
» The latest stock quotes (delayed a. the Investor's Workshop is a value any 
а minimum of 15 min.) and E - wet РОНЕ WU issue ОШ investor can appreciate. 


business news from Dow Jones 


News/Retrieval?, the leading Your broker will want to listen. 


online information service. -— 

e Reports that show you exactly 
what your portfolio is doing, 
at the touch of a few keys. 


For a free brochure, call 
1-800-345-8500 
ext. 240 


a 0 $ у T rn 79 —— — — - 4® 3 2 m d 0 
- Charts" that give you а 00 [EE n are اة‎ hth (Alaska, Hawaii and foreign call 
clear picture of your stocks al ع‎ нева ierit Menit lin ia د‎ SR — 1-215-789-7008 ext. 240) 
performance, helping you | Ш d encres 


know when to buy and 
when to sell. 


DowJones 


E Software" 


Dow Jones News/Retrieval is a registered trademark 
| of Dow Jones & Co., (пс. Dow Jones Investor's 
Workshop is a trademark of Dow Jones & Co., Inc. 


*The chart in this ad (and, incidently, in most 
Apple adsfor the lic) is a Price and Volume bar 
chart thatshows the perf ormance of the Dow Jones 
Average over a six-month period. You can also 
construct Moving Averages and Trend Lines. 


| Apple and the Apple logo are registered trademarks 
| of Apple Computer, (nc. 
| 


B- Copyright © 1984 DowJones & Company, Inc. All 
Dal Rights Reserved. 
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Of course, 
POWER! saves 
your Bad Disk. 


NOW! WINDOWS FOR IBM! 


It also does 
94 other things to 
keep your disk in line. 


EVERYTHING YOU ALWAYS WANTED 
TO DO, BUT WERE AFRAID TO TRY 


Unlike some utility programs that are a headache 
to use, POWER! is engineered to spoil you with 55 
features, simple and uniform commands, and utter 
simplicity of use. POWER! automatically alpha- 
betizes and numbers your files. You select by the 
number and never type file names again. Need to 
[COPY], [RENAME], [ERASE], or [RUN] programs? Just 
type in their menu number! POWER! also locks 
out your disk's bad sectors [TEST] without destroy- 
ing files—a critical difference from other utilities 
that search and destroy, without informing you 
what they've done, leaving you to wonder why 
your programs won't run. (And POWER! still has 
50 commands to go!) 


.. POWER! ONE PROGRAM DOES IT ALL! — 


You may own afew utility programs for your com- 
puter housekeeping, each with its own commands 
to memorize. POWER! has all the programs rolled 
into one 16K integrated package, so you do things 
you've never tried before—every day Save sen- 
sitive data from prying eyes with [PASS] word pro- 
tect, move a block of memory [MOVE], look for data 
[SEARCH] or compare files [CHECK]. POWER! also 
makes easy work of patching, [DISPLAY/SUBSTITUTE], 
customizing software [LOAD/SAVE]. Among the 
other commands are [SIZE], [STAT] [LOG], [DUMP], 
[TYPE], [JUMP], [FILL], [SET], and the CP/M version 
lets vou restore erased files- even when you don't 
remember the filename-at a flick of the POWER! 
[RECLAIM] command. (Still 31 commands to go!) 


POWER! NOW FOR IBM's PC-DOS 
AS WELL AS CP/M 


We first developed POWER! for CP/M two years 


ago, and a stack of testimonials from FORD to 
XEROX testify to its excellence. For IBM-PC™ 
users, special features like managing sub-direc- 
tories, [CHANGE], and a separate creation of up to 
Sea, on-screen [WINDOWS] have been 
adde 


MONEY-BACK GUARANTEE AND 
A 10 DAY TRIAL 


POWER! has the Seal of Approval from the Pro- 
fessional Software Programmers Association, and 
you, too, must be happy with POWER! -or your 
money back! Foronly $169 you can now really be in 
control of your computer. Call Computing! at (415) 
567-1634, or your local dealer. For IBM-PC or any 
CP/M machine. Please specify disk format. 


TO ORDER CALL 800 TOLLFREE 


IBM and IBM-PC are registered trademarks of 
International Business Machines Corporation. 
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DOCU-POWER! 
will make your 


WordStar” 
-— 


CREATE NEW TEXT 
WITHOUT RETYPING. 


DOCU-POWER! turns your existing text 
filesintoa database. Now youcan createnew 
documents from parts of old files by simply 
picking sections from the DOCU-POWER! 
master index. You never have toretype the 
same words again. 


DOCU-POWER! WORKS WITH 
ANY WORD PROCESSOR. 


At your leisure, you set up your library files, 
and then givea DOCU-POWER! mark to апу 
section, paragraph, or even groups of pages 
you think you may want to use again. DOCU- 
POWER! automatically indexes them for 
you, and, at the same time, extracts a com- 
ment description from your text — up to 40 
characters long. 


NOW YOU CAN WRITE BY NUMBER. __ 


To create your new text, simply scroll 
through your DOCU-POWER! index —you 
haveinstant window preview into any text — 
and pick the appropriate numbers. Now you 
can walk away, free to work on something 
else. DOCU-POWER! pulls together all the 
pieces of text, and gets it ready for printing 
or further editing with your own word 
processor. 


МОМЕҮВАСК GUARANTEE AND 
A 10 DAY TRIAL 


DOCU-POWER! is available by mail or 
through your software dealer — for only 
$149. To order, call our 880 Toll Free num- 
ber. For more information, call Computing! 
at 415-567-1634. For IBM-PC or-any CP/M 
machine. Please specify disk format. 


COMPU т 


The company that earns 
its exclamation point. 


2519F Greenwich, 
San Francisco, CA 94123 


TOLLS FREE 


800-428-7825 Ext. 96F 
In CA: 800-428-7824 Ext. 96F 


WordStar is a trademark of MicroPro. 
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people don't know. You can even have 
your procedure and function files on 
other disks. When you need one, 
merely hit Control-KR, then wait for 
the program drive (A) to stop rotating. 
Remove the program disk from the A 
drive, insert the library disk, type the 
desired filename with the "A:" prefix, 
and hit the carriage return. Then, 
when the file is copied into your cur- 
rent work file on the B drive and 
before you do anything else, replace 
the WordStar program disk in the A 
drive. This trick provides a great deal 
of copying flexibility between files. It 
lets you bypass exiting WordStar and 
entering the operating system or hav- 
ing to keep all available library files on 
the same disk. And anyone with 
single-density systems knows how 
hard that can be. 


GOING THE OPPOSITE WAY 


Just as you can use Control-KR to call 
up separate modular files that contain 
procedures and functions, you can 
also move parts of files in the op- 
posite direction with WordStar. For in- 
stance, after developing a procedure 
or function in a program, you decide 
to add it to the library. Merely block 
it out (with Control-KB to begin the 
block and Control-KK to end the 
block |F7 and F8, respectively, on the 
IBM PCJ) and write it to another file 
with Control-KW. Make sure that the 
file with the written-to text block has 
a new filename (otherwise, WordStar 
will ask if you wish to overwrite the 
existing file). 

And don't forget that you can then 
delete the same block from the cur- 
rent file after writing it to its own 
separate file (with Control-KY), move 
it around in the current file (with 
Control-KV), or even copy it again in 
the current file (with Control-KC). 
These block maneuvers can save a 
great deal of programming time, espe- 
cially after you've gotten your pro- 
gram structure totally organized. 


KEEP FILES SMALL 

A major problem with using WordStar 

is its strange habit of keeping a 

backup file every time you edit an 
(continued) 


Circle 67 on inquiry card. 


MEGA-BYTES FOR MICRO-BUOGETS 
енрапо your system...shrink your cost. 


Why pay more for top quality products when our prices are 
consistently among the lowest anywhere? 
We invite you to compare prices, then call us. 


MISC. PERIPHERALS 
HAYES SMARTMODEM 1200B (IBM-PC) 
HAYES SMARTMODEM 1200 (RS-232) 
HAYES CHRONOGRAPH 


3740/1 8" SSSD 
3740/1D 8” SSDD 
3740/2 8” DSSD 


GREAT LAKES (PEGASUS) HARD DISK SYSTEMS 
10 MEGABYTE INTERNAL $1149.00 
| 10 MEGABYTE EXTERNAL 
| 23 MEGABYTE EXTERNAL 
40 MEGABYTE EXTERNAL 
65 MEGABYTE EXTERNAL 
140 MEGABYTE EXTERNAL 


COMMERCIAL BUSINESS SYSTEMS 


2858 S. ROBERTSON BLVD., LOS ANGELES, CA 90034 


ORDERS ONLY 800-858-4810 m 
IN CALIF. 800-821-6662 (213) 559-0596 
Phone orders accepted on Visa and MC only. ae туррет add 612% sales tax. No COD. 
Actual shipping and handling charge added to all orders. Prepaid orders as follows: М.О. 
or cashier's check —merchandise shipped upon receipt. Personal checks must clear before 
shipping. 20% restocking fee. Prices and availability subject to change. $100 min. order. 


INFORMATION | 
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ready OWN 


<MEMORYFSHIFT>> 


If you own an IBM™PC @rcompatible 

using IBM™PC DOS or MS-DOS™, 
«« MEMORY/ SHIFT can give you 
the capability of making your own 
integrated package of compatible 
software...plus;.. 

€ two monitor capability 

€ up to program partitions 

ө ability to transfer data quickly 

e rapid Switching between programs 


It costs оу $99 to be SELECTIVE 
at leading computer stores. 


Designed for most versions of IBM TMpc DOS and MS-Dbos'M by 
North American Business Systems, Inc. 


642 Office Parkway St. Louis, Missouri (314) 432-6106 


IBM is a registered trademark of International Business Machines Corporation 
MS-DOS is a registered trademark of Microsoft Corporation 
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Met et The Controllers. 


A - Control Power, Peripherals, 
Spikes, and Glitches. 


(Contains a master switch (to turn your 
computer, terminal, printer, a modem or 
a lamp on or off at the same time) and 
three additional switches to turn 
peripherals on or off in any order. 


NR Sn BC B СМ ЗЫ ЫСЫ RR RR qb 


Relax Technology. 

To order, phone: 415/471-6112 — 
3101 Whipp le Rd., #25, Union City, CA 94587 
*Calif. Revidestis add applicable sales tax. 
Prices include shipping. 


Ng Power Control 1: $69.95* 
À 


Puts on/off control of your computer, 
terminal, printer, and more at your 
fingertips in a slim panel unit sized to fit 
underneath your computer terminal. 


Power Control" protects computer 
circuitry and data stored in memory 
against the damage voltage spikes can 
cause. 


РХ А | 


16" width, 10" depth 


Eliminates reachin 
allows placement under N 


over, behind and 
around devices to 
turn them on or off. 


terminal for 
fingertip control. 


J cl  a-—— 


Ignature. 
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Mase Ati! sii NCI Power Control 2 $89.9" 
z » L] * * am C 
Switch i n Lis S ент. IEC power connector. Ñ 
— pon бй д RO Power Control З: $129.95* 

wat peripherals. t Cross suppression between all 4 outlets. 8 
periphera Illuminated switches. 3-stage RFI filter. Y 
on or off at NI Check for $ — — enclosed. ч 
same irme | Ap VISA O MasterCard M 
| Organizes N Card # پيڪ‎ NN 
bc EUR " Tr Nag Date Bank # N 
Ej: ТТ SAM fos — qu —N 
d Address = — к 
- -— -— St. Zip N 


©Relax н T hecompany that works so you can relax and get down to business. 
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otrange as it seems, you 
can gel more pages on a 
disk with many small files 
than with one large file. 


existing file. This means, in effect, that 
you must maintain a great deal of disk 
space for the necessary backup files. 
Once again, anyone who has a single- 
density system knows what can hap- 
pen if you are not careful about disk 
space: WordStar will refuse to save a 
file that is too large, and you're stuck. 

When doing word processing and 
when inputting large programs with 
WordStar, | have found it a good idea 
to divide them into smaller files, no 
matter how large the eventual size of 
the document or program is. One ob- 
vious advantage of this method is that 
you don't run the risk of losing as 


BARGAIN PRICES 
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much work in a 5-page file as you 
would in a 20-page file, should Mr. 
Murphy be lurking around (which is 
usually the case). 

The other important advantage to 
this method is that small files in turn 
create small backup files, and— 
strange as it may seem—you can ac- 
tually get more pages on a disk with 
many small files than with one large 
file. Think about it: a small file needs 
only at any one moment, a small 
amount of disk space for its backup. 
Try it; it works. 

Here's another useful tip: distinguish 
related files with the file extension. By 
this, | mean labeling files like "PI, 
"P2; "P3; instead of “P1” “P2” “РЗ: 
The reason for this is that WordStar 
will create a backup file only once, no 
matter how many "P" files there are, 
because the “BAK” is a file extension. 

Thus, when you edit “P.1;’ WordStar 
wil create a backup file called 


BARGAIN PRICES 


“PBAK.” When you then edit "P2; 
WordStar will create another backup 
file called "PBAK" to replace the first 
backup file, and so on. You therefore 
need to have at the most only one small 
backup file on a disk for all these dif- 
ferent modular files. Of course, this 
means that you should be even more 
careful than usual to keep separate 
backup copies of your files. 


How TO CONCATENATE 
Sometimes it is necessary to use the 
operating system when working with 
WordStar, especially when you have 
large programs and limited disk 
space. 
| recently agreed to type the entire 
FIG-FORTH code on my trusty, but 
limited, Osborne I. As it turned out. 
the entire listing took up slightly more 
than 60K bytes on the disk. It would 
have been impossible to have it in one 
(continued) 
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Computer Software Technology, Inc. of Sunnyvale, makes computer communication easy, simple and error free by introducing "SYSTALK" 
Software available for IBM PC/XT and compatibles, Compu Pro, Kay Pro, etc. 


SPECIAL INTRODUCTORY PRICE MER 12/15/84 
RETAIL prae TEGE 


SYSTEMS 


IBM-PC 64K/2 Drives $1990 
Controller Card 

IBM-XT $3799 

Televideo PC 1605 $2150 
(2 Drives, Monitor, & Graphic card) 


SOFTWARE 


Symphony 

Lotus 123 

dBase 111 

dBase || 

Wordstar Propak 
Multimate 

Microfim R-Base 4000 
Think Tank 

EZ Writer Il System 
SYSTALK 


Prokey 


MS Multitool with Mouse 
MS Pascal compiler 

MS C compiler 
Accounting Pkge 

MS Multiplan 
Knowledge Man 

Harvard Project Mgr. 
Micro Soft Project 

Micro Soft Chart 

Super Calc Ill 


Data Base Manager || 
Apple-IBM Connection 


HARDWARE - 


TANDON TM 100-2 
CDC Drive DS/DD 219 
AST Sixpak plus 

with 64/K 260 


AST Mega plus |! 

with 64K 
Hercules Graphic Card 
Hercules Color Card 
Hayes 1200 B Modem 
Hayes 12000 Modem 
STB Color Graphic Card 
Ouadboard Il w/64K 
Quadboard w/OK 
64K Ram Chips set 
TEAC 1/2 height 
Panasonic 1/2 height 
Everex Graphic Edge 


$195 
Interface Card 

Epson FX-80 

Epson FX-100 


MONITORS/PRINTERS 


Epson LO1500 with Parallel 


Parallel Printer Cable 27 
275 | Okidata 92P 445 
335 | Okidata 93P 699 
199 | Dynax DX-15 (LO) 455 
430 | Taxan RGB Super Hi-Res 
490 IBM 475 
369 | Taxan Hi-Res Amber 169 
290 | Princeton Graphic RGB 
279 (Hi-Res) 480 

45 


163 
bes HARD DISKS 


A5 Everex 1/2ht 10MB 
internal with card 
Cogito 1/2ht 10MB 
internal with card 950 
$1325 | Data Mac 10 MB external with 
479 card, Power Supply 999 
685 | Tall Grass 12 MB HD and Tape 2850 


$975 


HOURS: MON. - FRI. ВАМ -7PM SAT. 10AM - 4PM ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


491 Macara Ave. #1008 
Sunnyvale, CA 94086 


4 = 
maet charge 
L] 


eum 
БЕШЕНЕ) 


* 


VISA/MASTERCARD/COD/COMPANY P.O.'s Add 396 


For orders only (800) 982-8899 (Calit. only) 


For inquiries and technical support (408) 720-8908 


(800) 325-3487 (Outside Calif.) 


NOTE: We will give you additional discount of 2*5 not to exceed $200.00 on all items if your purchase includes SYSTALK. 


This offer expires 12/15/84, 
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GET ONE FREE 


Special offer: Buy any I.C. and get a free certificate 
ered: up to $10.00 off your next order. Now that’s a great way 
to get guaranteed I.C.’s at wholesale prices, plus a free part, 


Guaranteed parts—every part 
guaranteed for 60 days—and pre- 
tested before shipment. 


Guaranteed fast—same day— 


shipping. 


Guaranteed low prices. 


Guaranteed satisfaction or pur- 


chase price cheerfully refunded. 


How to order. 


Call toll free. We accept Visa, 
Mastercard or American Express. 
Or we can ship UPS C.O.D. 


National 800-235-4900 
California 800-238-4900 
Local Orange County 


(714) 474-1033. 


A few samples from our million 


partinventory: 
TALSXX 
144500 S 38 741583 5.87 7415170 51 49 
74502 38 74| 586 46 74L8191 ‚99 
74504 40 741591 75 7405221 130 
741 508 40 741 593 66 7415240 1,60 
741.510 40 7415107 46 7415241 1.30 
741511 40 7415109 46 7415242 1.30 
741512 36 7415112 50 7415243 1.30 
741.514 16 7415122 53 741 5244 1.49 
741520 .38 7415124 2.90 7415245 1.49 
741.521 38 7415132 91 7415251 25 
741530 38 7415137 99 7415257 ЛЭ 
74.532 50 741 5138 87 74L5258 FE 
741.537 40 7415147 2.75 745266 A 
741538 40 7415151 .66 74LS273 1.69 
74LS40 38 7415153 69 7415373 1.49 
74.542 66 7415157 65 7415374 1.49 
741551 36 7415158 65 74LS377 1.49 
741554 .38 74LS161 75 74LS640 3.49 
741563 1 50 7415166 1.95 7415669 1.99 
741574 55 741569 1.75 7A S670 2.99 
Partial List 
9, 8, 12 AND 15 VOLT 
VOLTAGE REGULATORS 
Call for Prices 
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745139 
745140 


ТМ54027 S 1.99 
MM5280 1.95 
TMS4060 1.95 


CPM 


The Computer 


Parts Merchant, Inc. 


TASXX 
S 45 748151 
49 748153 
49 748157 
49 748161 
45 745169 
49 748174 
49 748181 
45 745194 
35 745197 
59 745240 
89 745241 
99 745244 
745251 
95 745253 
1.19 745257 
1.19 745260 
2.99 745273 
1.59 745287 
97 745373 
.97 745374 
a 745570 
Call for others 
DYNAMIC RAMS 
4116 
2118 
4164 
1.95 TMS4416 
1.95 41256 
Califor more 


$149 


4.95 

5 95 

9 95 
Call 


LINEAR DEVICES 
LM301 S 47 NE570 
LM307 57 1 М709 
LM309H 1.95 LM723 
LM312 1.75 LM741 
LM318 1.49 LM747 
LM324 79 LM748 
LM350 4.95 LM1458 
LM380 .89 1М2900 
LM393 1.28 LM3900 
NE555 57 MC4024 
NE556 77 MC4044 
Call tar others 
7400 S 35 7451 
7401 7473 
7402 39 7474 
7404 39 7489 
7406 7498 
7407 89 7492 
7408 41 74107 
7410 35 74109 
7411 39 74123 
7420 35 74125 
7421 19 7413 
7427 45 74147 
7430 35 74151 
7432 35 74153 
7438 49 74154 
7442 59 74157 


Otners on shelf 


53 95 
59 


Visit our retail store: 


The Computer Parts Merchant, Inc. 
17777 Main Street, Suite D 
Irvine, CA 92714 


Terms: minimum order $10. For 
shipping and handling, include 
$2.50 UPS Ground, or $3.50 for 
UPS Air. California residents 
must include 6% sales tax. All 
prices are subject to change with- 
_out notice. We are not responsible 
for typographical errors. All mer- 
chandise subject to prior sale: * 


Search service. If we don't have 
the I.C. you need in stock, we can 
find itfor you. (There isa $25 min- 
imum charge for I.C.'s found 
through a search.) 

A few samples from our million 
part inventory: | 


STATIC CMOS 
om = EE te 
4 
59 an 51:85 4008 95 74С04 47 
49 M tgs 4010 57 ТАСОВ 47 
69 TMS4044 459 4011 v m j 
59 4012 37 74020 49 
TMM2016 459 
59 4020 87 74610 49 
HM6116 475 
85 4021 95 74С73 87 
TMS4016 695 
79 HER de М? 87 74674 79 
3.95 4030 57  74C86 59 
4.50 Others on shelf 4034 1.95 74C90 1.19 
ع ڪڪ‎ 4040 97 74093 175 
4041 97 746151 225 
4050 47 746057 175 
4069 35 746161 179 
4071 35 746173 79 
5 .39 74160 89 4082 35 740174 1.19 
54 74161 89 4093 67 746192 149 
69 7463 89 4502 95 746193 149 
340 74164 99 4512 97 746373 245 
47 74166 1.50 4522 125 740374 245 
69 74174 99 4532 195 740906 ‘95 
39 74181 239 4556 99 746919 895 
53 74191 i 15 4585 99 746921 15.95 
69 74194 99 Many more. Call. 
59 74221 1.35 
1 75 74273 1 35 MEMORY EPROMS ^ 
2708 $395 2764 °:'$6.95 
ie М A 2716 395 2728 7 $4.95 
2732 4.95 à 


More available. 
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C Is The Language. 
Lifeboat Is The Source. 


| Lifeboat... 
The Leading Source And Authority For Serious Software 
1-800-847-7078. 


In NY State: 212-860-0300 


Senous Software For The C Programmer From Lifeboat... 


Lattice® C Compiler: The serious software developer's first choice. 

Selected for use by ІВМ 9 Texas Instruments, Wang,® MicroPro,® Ashton-Tàte, " 

IUS/Sorcim® Microsoft? and Lotus" to name a few of the many. Why? 

Lattice C 15 clearly the finest 16 bit C compiler available today. 
—Renowned for speed and code quality. 
—Fully compatible with the C standards set forth by Kernighan and Ritchie. 
— Four memory model options offer you unsurpassed control and versatility. 
—Superior quality documentation. 
—Now includes automatic sensing and use of the 8087 chip. 
— Widest selection of supporting add-on packages. 


Halo": A graphics development package rapidly emerging as the industry standard. 
— 140 graphics commands including plot, line, arc, box circle and ellipse primitives, 
bar and pie charts; pattern fill and dithering commands. 
—New: multiple viewports and “stroke text" for angling, scaling and filling text. 


C Food Smorgasbord™: This beautifully written collection of C functions is a valuable time saver. 


— Library includes a binary coded decimal arithmetic package, level 0 I/O functions, 
a terminal independence package, IBM PC ROM BIOS access functions and much more. 


Ртаге “': The premier editor for the programming professional. 


Pmate 1s a full screen editor with 1ts own powerful macro command language: 
—Perform on screen row and column arithmetic, alphabetize lists, 
translate code from one language to another, call up other macros. 
—Customize Pmate almost any way you like. 
—Contains 10 auxiliary buffers for storage of macros, text, subroutines. 
—An “undo” feature allows the programmer to retrieve whole series of deleted items. 


Additional C Tools Panel": Screen formatter and data entry aid. 

Available From Lifeboat: Lattice Windows™: Windowing utility; create “Virtual Screens? 
Plink-86 ": The popular linker; includes extensive overlay capabilities. 
Pfix86 ": Dynamic debugging utility. 
Pfix86 Plus™: Symbolic debugger with capacity to debug overlays. 
Btrieve": Database record access/retrieval library. 
Phact: Multikeyed ISAM C-Function library. 
Fabs: Fast access B-tree database function library. 
Autosort: Fast sort/merge utility. 
ES/P: ‘C’ program entry with automatic syntax checking and formatting. 
Greenleaf Functions": Library of over 200 popular C (илефёге, 

Апа much more. 


| YES! Please rush me the latest FREE Lifeboatis catalog of C products. 


И ا‎ B 
Name . Tile 

Address 

City Stoke Zip 


Please check the category where Lifeboat can best help you: 
[ ] Software development (_] Corporate [ ] Education 
[ ] Dealer/distributor О] Government (_] Other 
Call Direct: 1-800-847-7078 (In NY State: 212-860-0300) 
Return coupon to: Lifeboat Associatest 
———— 1651 Third Avenue, New York, NY 10128. B/11 
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C the world 
from the Lattice perspective. 


As a program designer, you know that it's 
essential to establish the right perspective. 
If you've chosen the C language perspective, 
then why not join the many professionals 
who use the Lattice family of C compilers 
and associated tool kits? 


Our compilers provide the complete C 
language and the portable UNIX function 
library across a broad range, including MS- 
DOS, PC-DOS, CP/M-86, CP/M-80, and a 
variety of 68000 environments. Our cross- 
compilers operate on VAX/VMS, IBM/MVS, 
and al! UNIX systems. 


More than three dozen tool kits are available 
from us and other vendors, providing 
capabilities such as graphics, databases, CRT 
forms entry, and window management. No 
more need to re-invent the wheel for each 
application! 


Contact us to learn more about the Lattice 
Perspective on C program development. 


LATTICE 


IC Supply 


Robot Eye Unt 


Our PRODUCTS & ACTIVITIES? 


Floppy Disk Drive(OEM) 


P.O. Box 3072 

Glen Ellyn, iL 60138 
312/858-7950 

TWX 910-291-2190 


Thermal Printer(OEM) 


Thermal Printer 


IC Supply/Gate Array Design/FDD for APPLE II* 
High Resolusion CRT/ Wire Dot Printer/Daisy Wheel Printer 


We will also market your products in Japan. 
Telecom/lmage processing Div. 


514 


isi 


aM s+» APPLE I! is a trademark of APPLE computer corporation. 
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SWIRE LSI LIMITED 


22 Ichibancho. Chiyoda-ku, Tokyo 102 JAPAN 
TEL:03/230/9108 TLX:J22248 FAX :03/230/9288 
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file, because if | had to edit the file (as 
is always the case), 1 couldn't have 
saved my corrections because there 
would not have been enough space 
on the disk for the backup file. 

Instead, | broke up the entire job 
into four separate files that all fit on 
the same disk because each was a 
workable size. | named the four 
modules “F1” "E2; “ЕЗ and “F4” 
with only one small backup file on the 
disk at any time. 

Then, after | had corrected each 
module file, using CP/M's powerful PIP 
feature, І copied the four files into a 
single file named “FORTH” on the 
other drive. I did this by concatenating 
the four files during the copying 
operation. The command looked like 
this (after invoking PIP): 


* b:forth=a:f.I|v].f.2,f.3.f.4<CR> 


where the four files were on the A 
drive and the new, composite file was 
to be created on the B drive. Note the 
placement of PIP's verify parameter 
(ivi) after the first filename. With an 
IBM PC running Microsofts MS-DOS, 
the command line would be 


copy a'f.1 +f.2+f.3+f.4 
b:forthN < CR > 


A trick is involved with concatena- 
tion, however. Make sure that the last 
line in each separate file is a blank 
line. In other words, whatever the last 
program line in the file, make sure that 
you have hit the Carriage Return key 
and brought the cursor down to the 
next blank line. This prevents the first 
line of one file from joining with the 
last line of the previous file during the 
concatenation process. 

After concatenating the four files 
with PIP 1 was ready to assemble it 
in the normal fashion. And І could go 
back to make corrections in the 
module files, reconcatenate them into 
one file, and reassemble them. 


WATCHING YOUR PROGRAM 

PAss Bv 

Most word-processing programs, in- 

cluding WordStar, let you scroll 

through a file slowly to check it for ob- 

vious errors. In WordStar, you can 
(continued) 


Circle 221 on inquiry card. 


ÍNTEX-TALKER" 


Circle 123 on inquiry card. 


yum SHIPPING 


TEXT-TO-SPEECH SYNTHESIZER 


ТЫК Vocabulary Module 


Now Available. 
SMI | Dysan | MAXEN | 
F 52 e ә | Us 54 Datali e 
ANEW SIAINDAKD y 17° a :% 32 CALI s-side 182? 
IN PROFESSIONAL VOICE QUALITY ren А, [aden Aá | t5. аел 2455 
50е A d-side ^ S-SIde А " = 
The new INTEX-TALKER features unlimited vocabulary, automatic -аеп. 23 ipd 3 d-den. 19 d-den. 95 
inflection contro! and has an unmatched pronounciation accuracy. An -side 21^ s-side 3 AX d-side 253 805 0 ^ 
optional, new 16K vocabulary module and the built-in text-to-phoneme quad а | quad d-den. sme 95 
algorithm enable the INTEX-TALKER to pronounce the 5000 most I-Sside 33 d-side 45° s-side 28% a-sid T e =: 
commonly used words with approx. 100 percent accuracy. INTEX- quad. quad , quad 958 4 
TALKER Сап speak or spell any ASCII text-including punctuation. Other “gr °8° d-side 36" » 8’ Datalife 
available options are an 8 K byte user programmable memory and a 2.7 -side 21: s-side ы ie S-side 245 
K character buffer for text storage or down loading user programs. -den. ` | s-den. s-den. 
Additional features include: -side 26 s-side 30* S- he 318 s-side 26° 
« 64 inflection levels Д ) I-den. d-den. d-den. d-den. 
6502 Microprocessor М 9 i 
[automatic or manual control) e Completely self-contained l-side 3p one 347 '-side зЁ d-side 31% 
e RS232C and Parallel connectors (requires no overhead] I-den. "BER. -den. d-den. 
e Spelling and phoneme access modes • Built-in speaker option 
• Adjustable baud rates (75-9600) * Available at board level Kits 
• 5 octaves of music [Standard or CMOS version Refilis ..9 5 
For More Information cdi < OFX 
Write or call us at (313) 540-7601 to order, request our product 
brochure or to discuss your requirements. Prices start at 5295. 
(plus shipping) R 
Intex Micro Systems Corporation el i т 
725 S. Adams Rd. - Suite L-8 - 
Birmingham, Michigan 48011 | nner ion 
BEP Delivery Onl Е 


а message to 
our subscribers 


From time to time we make the BYTE subscriber list 
available to other companies who wish to send our | 
subscribers material about their products. We take great 
care to screen these companies, choosing only those 
who are reputable, and whose products, services, or 
information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest 
personal computer goods and services to our 
subscriber s. 


Many BYTE subscribers appreciate this controlled use 


of our mailing list, and look forward to finding 
information of interest to them in the mail. Used are 
our subscribers names and addresses only [no other 
information we may have is ever given). 


ERGO" 4000 is the ASCII Terminal featuring 
80-column by óó-line format for full-page dis- 
play capability. Features include: 15 down- 
loadable function keys, four video attributes, 
pass-through printer port, screen saver, 
alternate character generator, settable tabs, 
24-line display, and user-definable custom 
mode. (Compatible with VT100 codes.) Most 
popular word processing packages are 
already modified to run on the ERGO* 4000. 


Call toll-free 1-800-325-9056 
Ask for Department D 

44 East University Drive 

Arlington Heights, Illinois 60004 


While we believe the distribution of this information 

lis Of benefit to our subscribers, we firmly respect the 

wishes of any subscriber who does not want to receive 

such promotional literature. Should you wish to restrict 

the use of your name, simply send your request to the 
f following address. 


BYTE Publications Inc. 
Attn: Circulation Department, 
70 Main St., Peterborough, NH 03458 


Тек. 
Aids 
Industries, Inc. 
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WordStars power and 
flexibility make it a 
true programming tool. 


scroll by line up with Control W and 
down with Control-Z. A more useful 


15 20% DISCOUNT TOO MUCH? 


Mast computer hardware carnts а dealer dittount of 30 ш 35% 
Адата! US we generally extabhsh ang maintain а 20% distount ta 
tomers. 


From thedfference we hire and м айп sales pétsoneiet рау poznato 
ads and ‘BOC phones. matin a se nece de, О 
1%. and- 


mack ол. 
t the volure and velocity of mail-order riyin, sah a Китша 
pPalrhify plana. 
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way to scroll, however, is by screens: 
up screen with Control-R and down 
screen with Control-C. (On the IBM 
PC, these two commands are also ef- 
fected with the Pg Up and Pg Dn keys, 
respectively.) 

An even easier way to scroll through 
a file is with WordStar's repeating com- 
mand Control-QQ. By appending 


TECH/ADVICE (818) 344-6063 
SALES (800) 528-9537 


gri ce эн : ple and And lotgettabie PC PERIPHERALS 
" s A Mark ХЕ moser . bas Arden IIA amber CHT Г 
І Backup Power 200W PTI. $ 23 aM ee B iare Mh E 
PC: . DHE Qld dori 51795 300W .. 5 33g AST ЫРАК», К 1 245 
ge Z55K Zratt heg TEAC omes $1555 С Roh F- 30-4 0caisye neei y м$ Co-Procewor 4087.5 Ж: 
PORTABLE 25MX240«; 52345 P-T0-SSsscphdxy . IHS dee 1 MS 
: .Z& томи $3135 Corona Laser Printer levers)... 12230 kr pom Nore Eni fyne 4 
AT. eiit BASE CUNFIGURARON (i 3395] 53385 Dataproducts Prizm 132C 120093, cox, eT BE ateral E 
KIEL AE. Sv n m w/20Ml tist $5795) $4985 dualmede| . $1325 "abs Cartage Р 
AT.. „woma $6150 *В070 (20004, i-mode) $1885 Ganda 5+5 12%50 
Р: O . .......- wrew кубар йы 399815 835 ЕрзопЕХ-В0 " 5 435 “Gente 1} +18 PU 
Call for configurations with interfaces, video adaptors, PX-100 wide... $655 QD MM LS Hd 
and CRT s 101500 w/int . 51175 Ge. Care 1 i 
ATTPC6300 COMPLETE SYSTEM . аи 53010, 52565 Mayes 1200 Smartmodem .. 5 445 une. Н 845 
Ti eH-P Laserjet Pnie.. $2895 pipat + $94 
ace fhe tow BM pices. we conuder WA an inteligen a. uae wm, : к РЕ ne ea pe 
Kot comparar, 4 sanilarty configured | БАЛ PC n about 1400 move. NEC PCB8027 |гслолз winancie] primer $365 ММА [i LIE? H faa 
ЁЛ ТАМА: тык, 2 ner фарх emetic, CFT... 51725 P2 Pirrwriter wim 5 575 1 145 
#3 ТАМА: 25602 inen moone viertce.CRT... 51225 РЗ” wint iwida} 5 775 Orchid PC 184 iw 
ФЗ ТАША: Сах SEM. .................‚.... $2195 Ошйазта®92РА. " 5425 Ls ва 4 
Бый m Gr KT АД Шш BUR. CAL ‚5 625 e Module el Ert і 90 
ү, Plotters/Digitizers Houston Instrument. $155 ones Modtude i ; e AAT or сару 20) 3 i 
Among the Sli ЗАНЫН а дути MUR D PrintronixP.300 wan . ........ » $5100 Per man шта бл нині is 
theMiraoProno-cum dcha ge bure. P.600 wien . $7100 12 1 40, 
MBCSSO-2: | zn donese... sessi $ 745 Prometheus Promodem 1200... $ 355 ШАУ were sen Dowhher H 
MBCS550. Esvsrerven 2 diaa Mie anms 5 AAO Options Processor- uuu. $ 75 12 анны $ "m 
МВС$55-2:2 има doube sited. esses 51145 Sealy Phone Асу ed Fower Module ү? 
tar Micronics porters Froametheus Promedem 12008 intermal 1 375 
RAM: caa ceres $787 Gemini 10-X metra $275 RAM GAN е chips! ЕН 
EN MA Ж Оят 3 $395 етйп! 15-X wide 1 $35 etnia Үз! ROA w Optech Але) Glare КЕГИ 
wicatir PowerType astry, wiser and par i 355 Case 1 350 
TEAC SSB onc w^renocurx . | 5 137 Tractor .. $ aral Eras Pha i H ; 
COPYLINK: Modem m= she $ 75 Reviewers Favorites: With due rex to Mr. Рошгпей®, мт TEAC rire w [тий rs et 
CPeMULAT OR: Run: Каурго — 5 B5 роле сатрацгаў. testing, e timi ад Customer re- Pei. ct Master „= } 475 
IBMTOSZAN: Аз оу aA SIC convendon, ............... 5 59  spónses to diverse and. dar technocrats Ir aH humble — S MB FS 
SERIAL: Тонал utes .. .$ 25  pedecitude. we mark ourchoicesfor the best and brightestwstha Ere г РИХ i 272 
DUMP: Gragress to printer... oe. cece cee ee eee 5 45 Duere Volcan Uia og 1 445 
Compere stat faro soft eS amped. sell бте mee PPF. COMPUTER ACCESORIES РА 6PLUG _ E: 
R &ASE $ Y Color TR 
Mm S3750 #500 PRINTER BUFFER (64K, A. (D o, Cen cem да 4 
PORTABLE"PLUS": 254x, HATE sanan ЗО 
DESKPRO: ә! -1 с: 12. so. S1925 ®А4Р-'0256К) +25 ©, rire 
2.20.25. . : $233 3COM PC NETWORKS Саеге Dare Die 
#3 - IMAL. ZSAK . 5389 Recommended network FordBase Hit Keytrende Ried" 
#4 . 10448, 10M B tape, байк. ns o 5557 ETHERLINK Cas tor wach РС 5595 Mibransk 18 "-— 
Compaq pr es include green СЕТ. E EDAM. р AUAM "yvy 
NECAPC-III Software forfiieserver . Fe { 
BNC VC TERMINATOR KIT $ 35 ۴ : Orice ма 
Snorer or iater ac ompiter's value must depend pn | 5 speed al coy, CABLES: 10'= $34 50'= ‘939° “To0' 149 [ed te Кїзррү 
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Circle 466 on inquiry card. 


Control-DO to another one-letter 
command, you get continuous move- 
ment. Thus, Control-QQR scrolls the 
file continuously up by a screen and 
Control-QQC scrolls it continuously 
down. Similarly, Control-OQW scrolls 
continuously up by line, while Control- 
QQZ scrolls continuously down by 
line. To stop the repetition, hit the 
space bar once. (On the IBM PC, you 
cannot use the Control-QQ feature 
with the Pg Up or Pg Dn keys, how- 
ever; you Would have to use the Word- 
Star originals.) 

This repeating function gives you 
the option to view the file easily 
without having to hit the scrolling 
commands over and over again. You 
can even vary the speed of the repeti- 
tion by hitting a number key (1 is 
fastest, 9 is slowest). You just sit back 
and watch your work scroll by, stop- 
ping only where necessary (by hitting 
the space bar) and avoiding unneces- 
sary keystroking. 


A NONDOCUMENT PRINTOUT 
You can print your nondocuments if 
you wish, but the formatting is no 
great shakes. There is, however, 
nothing to stop you from copying 
your program file to another file, 
which you would edit with the stan- 
dard document command (D) and 
then format as you wish, utilizing 
WordStar's many dot commands for 
headers, footers, fancy pagination, 
special print features, etc. One espe- 
cially useful, and little-known, feature 
is the page offset command (.po plus 
an integer number), which decides 
where the first column of the file will 
print on the page. With page offset, 
you can center the output on the 
page without having to change the 
left margin setting in the file. 

Just remember that your compiler 
will not be able to compile a program 
with WordStars special formatting 
commands, so distinguish between 
the real program and the printout 
program. 

WordStars power and flexibility 
make it an ideal choice both for your 
regular word-processing needs and 
for helping you write programs. It is 
a true programming tool. в 


L] 
© TeleVideo USERS 
RETAIL 
* Fast Dump/Restore CP/M, TurboDOS 
over 600k per disk ....,..,........,.. 
* Basic/Z with Graph/Z 
e TurboDOS for Televideo 
* LYNC Communications Package 
* 8” Disk Drive for 802 and 800A 
Drive, board and software $1200.00 
* RM/COBOL Systems . from $250.00 
* DataFlex 20. , ‚ from $750.00 
» 803, 803H, ТРС-1 and GRAPHIC С pogams 
Draw ..... ——— 
Games Pak | 
* 816 and 806C Tape Backup 
• Saft А Power Systems: 
200400 


COMPUTER SWITCH Buy and sell 
stocks 
EEUU NE with your 


the wrist] 


@ Serial switch has female RS-232 connectors with b 
goid plated ріпа. Uses lines 17 Er 20 or can easily be 
reset by user. A. 


Parallel switch has female centronics connectors. 


All models have an attractive aluminum case. 

30-day satisfaction guarantee. 

One year Warranty. 

Send for FREE leaflet that describes its many uses. Өө 


PA Зола: Shares (devices ДЫШ, — For more informaran, call today! 
AOSS Serial- Shares (5) devices . 
01-Р Parallel- Shares (2) devices .... ,, 


Pi-04-P Parallel - Shares (4! devices ui 
CA-05-S Serial Сабе $'. ......... _ _.. ; 1- 
CA-05-P Parallel Cable 5' . 28. 


TERMS: VISA, MC. Check, MO or COD, Add $2.00 each In cni 800- 523. 1919 


forground or $4.00 each for 2nd Day Air shipping. 
Deslere and Cuatom Switch Orders Invited-Plezau Cell FIDELITY 
7301 NW 41 ST. 


.from $575.00 
from $39.95 
PC & COMPATIBLE USERS! 

Run your PC as a slave to your 8-Bit 
TurboDOS System! Also see our ad on Page 459. 
Available soon: Backup for TELEVIDEO PM & 1608. 

PLUS OTHER GOOD TELEVIDEO & PC STUFF! 


COGITATE, INCORPORATED 
SPECIALISTS IN UNIQUE SOFTWARE 


24000 Telegraph Road, Southfield, MI 48034 


(313) 352-2345 Telex 386581 
VISA/MASTERCARD Accepted 


at e price NO ONE can best! 


MIAMI, FL 33166 
(305) 592-6092 


ELIMINATE CABLE SWAPPING 


FIDELITY BROKERAGE SERVICES, INC. 
Member NYSE SIPC 


Cirde 362 on inquiry card. Circle 166 on inquiry card. Circle 66 on inquiry card. 


VIDEO DATA Now. . . You Can Monitor 7- 
9 XL Commedere 4A, VIC 20. ймы, Tene. Appi П Onbernes OS! MONITORS Most Important RS-232 Lines 
pow Va me CER Moe hen IO Noonecer нан tri ришта 15" 19" 23" 25” 


sections mail and networking. The best This wordprocenor 15 an eacelient buy 
woardDproarum tor the C64, tortad moniy; Ye yan اا‎ de HIGH RESOLUTION 
UOrder-No. 4965 $8900 editing. scrothng, string search {even 


nested}, leftand right margin justification 
MACROFIRE — Eduor/Assemblar for yer 30 commands Text can be saved on 


Tra bmt тышо you con buy! буга УЛ э MONOCHROME/COLOR ! 
Or dar. No. 4963 imo Отдано. Hie — PTS Lac Modei 232T 
Qrder-No. 7217 Cartridge #69 00 
E mimm tor, ona 2 Сата for the ATARI Computer 
he Groat Gack of Gamas, This book deiccbes advanced program 


46 programs for the Codi cuis waun like parenii 1? 33 i RS-232 INTERFACE TESTER connects in 
Order. No. 182 89.95 сар itt and Изебел Каш гай, 15 апа 23 High Resolution series with any RS-232 interface. LED's 


Progaémefrom this bogh on disk 819.95 Contains many re о run programs in H Н 
MORE ON THe SIXT FOUR BASIC and one caled GUNFIGHT im Monochrome with composite or TTL clearly display status of 7 functions: TD, 


^ apn ba sss input. 19" and 25” RGB color. RD, RTS, CTS, DSR, CD, DTR. Requires no 


Order Np. 183 £3. = мо program you ATARI in 6502 


Prog umt komthis book on дий $1835 oo, ааа RS232 interface available for power; may be left in permanently. 


How to popem in 6502 Machina BASIC programmer. 


| этме, on your C44 siags О'бе=Мо. 169 85.95 monochrome units. CRT choices of Satisfaction guaranteed. Order Direct! Only 
Commodore 64 Tuneup. Vol. I DORTH pai ATAR- Liam black and white, green or amber. $39.95. All cash orders postpaid (IL res. 


Order Мо. 185 $1295 [ntraduction. progamt, applicationi, i add 6% sales tax); we accept MC, Visa. 
ачен ed Programs oec tha " hus i a —" UE ideal for upgrading your PC display Free: new illustrated catalog of RS-232 ine 
Nantes snes, К" ulli. 822.00 only! or can be used as remote monitors. | terface and testing equipment. Phone: 
490 BAS Du eiua аку тоно ИДАРА i ' 815-434-0846. Make checks payable to: 
sm О t DEO Bridge Display Systems 


E Complete rm этисе end soft 
Holds up to 4 PROM burner, 


«ЕСТ ا ا‎ D e И P.O. Box 560 B-B Plectronics 


Doster ond Ortnbutar ntina sre invited. Cornwall, New York 12518 MANUFACTURING COMPANY 


ous e Көт Orie VAA ead IR (914) 534-2785 Ё P.O. Box 1008B, OTTAWA, IL 61350 


Pomana, CA91766& In Linye gontract тама AS ZOU 
Phones: (2141 523-Е314,Т\х.: 29 01 91 m Germany воет tyan 926973 


Circle 148 on Inquiry сага. Circle 43 on inquiry card. Circle 33 on inquiry card. 


IBM PC/XT COMPATIBLE 


МАЎ | Prices for dealers in quantities of 18 or more. 
End users inquiries are also welcomed. 


PC/XT Bare Board (S slot/ 


8 ROM design).. зз... 85,00 
When it comes to | ФЕ Assembled und Texed a 


Flexible Disks, nobody | CPU Board. ккк chere enne $375.00 


7 CREDY y“ وی ر‎ 
arallel, Game Ports, & Cabies....... 195.00 
does it better than Stugart ЗА455 300KB Floppy Disk -< -$110.00 
eac FD-55B 360K oppy Dis 5, 
Wabash. Tandon TM100-2 360KB Floppy Disk . ,. 5140,00 
DTC Hard Disk Controller 5150BX 


: w/Cables Ta MR. AME сҮ 
MasterCard. Visa Accepted. Shugart SA712 10MB Hard Disk ..... $450.00 


. 3 MiniScribe 2012 10MB Hard Disk .... $470.00 
Call Free: (800) 235 4137 MicroScience HH-612 10MB Hard Disk . $450.00 
AST 6-PAK Compatible Board $160.00 
Hercules Compatible Graphic Board .. ..$175.00 
Color Graphic Board een | 
2-Floppy Disk Controller «/Cable ......$ 95.00 
Computer Case (5 or 8 m. ——— 95, 00 
Кеу la onic аш ve 515í А 
ey Tronic Кеуроач Bl ———— à 
100 Foothill Blvd ХТ 100W Power Supply w/l'an 
San Luis Obispo. CA ll XT 130W Power Bum w/Fun 
93401 (In Cal call Monochrome Monitor......cccscoesvees $115. 00 
(805) 543.1037 ) ELECTRADE CO. 
im. 180 Trimble Rd., Suite 605 
San Jose, CA 95131 
(408) 946-2541 


: Double Your 
Бу” disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 54" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
Бу” drives — simultaneously. 


C.D.R. Systems Inc. 


Controlled Data Recording Systems Inc. 
7210 Clairmont Mesa Blvd., San Diego, CA 92111 
(619) 560-1272 


Circle 318 on inquiry card. Circle 153 on inquiry card. Circle 54 on inquiry card. 
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KnowledgeMan" and You. 
The possibilities are endless. 
‘To succeed in business, you need 
a partner that's fast, flexible, 
intelligent and easy to work with. 
А partner thatcan help turn your 
big ideas into well-conceived 
reality. One that gives you the 
support you need to make critical 
decisions confidently. 

No partner can give you 
more of what you need than 
KnowledgeMan, the knowledge 
management software from 
MDBS. 


A powerful partner. 
KnowledgeMan helps you man- 
age more knowledge, in more 
ways, than ordinary software. It 
can help you make better de- 
cisions on just about everything 
from production scheduling to 
financial planning to market 


forecasting. KnowledgeMan 

and its optional components 
offer data management, spread- 
sheet analysis, statistical analysis, 
text processing, forms manage- 
ment, business graphics, program- 
ming and more. 

The key to KnowledgeMan's 
versatility is its exclusive syner- 
gistic integration, allowing you to 
accomplish your computing 
needs within one program. Unlike 
other software, there's no need 
to exit one function before enter- 
ing another. The result: different 
kinds of processing can be inter- 
mingled. Quickly and easily. 


Operating Systems: PCDOS, MSDOS, CP/M-86. Minimum RAM required: 192K, K-Graph: PCDOS only. 


Circle 270 on inquiry card. 


ERE’ 


A partner that speaks your 
language. 

For all of its power and sophisti- 
cation, KnowledgeMan is remark- 
ably simple to understand. Even 
a beginner can start putting 
KnowledgeMan to work in 
minutes. With a single query, you 
can obtain related data from 
unlimited multiple tables. You 
can even teach KnowledgeMan 
to understand your own jargon. 


A partner that helps 

you along. 

The on-line HELP facility allows 
you to draw on 6800 lines of help- 
ful information organized into 
380 screens. If you have a prob- 
lem or question, KnowledgeMan 
allows you to access the pertinent 
HELP screen immediately. Each 
screen is carefully designed to 
provide a quick reference guide 
to KnowledgeMan commands. 


A partner that gives you 
room to grow. 


Ordinary software packages can 
be frustratingly easy to outgrow. 
Not KnowledgeMan. Each 
KnowledgeMan component has 
more power than you'll probably 
ever need— far more than con- 
ventional integrated programs. 
With KnowledgeMan, you don't 
sacrifice capability, capacity 

or convenience. So with 
KnowledgeMan, you spend your 
time solving problems— not trying 
to overcome software limitations. 


A partnerthat protects your 
interests. 


KnowledgeMan offers sophisti- 
cated security features. 
Unauthorized access to data is 
next to impossible, thanks to 


password checking, thousands of 


access code combinations and 
data encryption. 


So your secrets are safe with 
KnowledgeMan. 


A partner you can build on. 


То add yet another dimension to 
KnowledgeMans capabilities, 
you can get fully-integrated 


options like K-Graph, an exten- 
sive business graphics facility that 


LABELED ТЇК EXPLODING SLICES 


lets you plot information in a 
variety of colorful graphs, charts 
and di s. For text process- 
ing, the K-Text option lets you 
incorporate data into written 
documents quickly and easily. Or, 
create highly-polished, full-color 
customized forms with K-Paint, 
our forms painting option. To 
short-cut the keyboard, put the 
K-Mouse option to work. 


A partner you should get to 
know better. 


То see KnowledgeMan in action, 
visit your dealer. Or contact Micro 
Data Base Systems, Inc., PO. Box 
248, Lafayette, IN 47902, (317) 
463-2581, Telex: 209147 ISE UR. 
It may be the beginning ofa 
long, successful partnership. 


Current version is 1.07as of 9/10/84. 
KnowledgeMan, K-Graph, K-Paint, K-Text, and 
K-Mouse are trademarks of Micro Data Base 
Systems, Inc. MDBS is a registered trademark 
of Micro Data Base Systems, Inc. 


KNOWLEDGE — 


Man 


The Knowledge Management Software 
from MDBS 
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WHAT'S NEW 


NEW SYSTEMS 


Portable Micro Designed for Communications 


жвизттрерви)ттетртавтаена#зе ейтеёйазтшазўза)]Файйаай}йвазазавевавевъашваеге,евивзвереараеватавааавтайрәрвйавтаашёвайва 


he Orcima Solution is a 

portable microcomputer 
designed for communica- 
tions with mainframes using 
high-level, high-speed com- 
munications protocols. This 
23-pound computer comes 
with a 2400-bps auto- 
answer/auto-dial synchronous 
modem and with software 
that supports both bisyn- 
chronous IBM 3280 batch 
protocol and IBM 3270 in- 
teractive terminal protocol. 
The modem connects direct- 
ly to the telephone lines; a 
telephone is not required 
for operation. 

The batch-transmission 
software permits text- or 
binary-file transfers. File 
transfers can take place on 
an unattended, delayed 
basis for automatic over- 
night transmissions. 

The 3270 terminal emula- 
tor provides full keyboard 
and screen support for all 
functions. A twenty-fifth 
status line keeps you 
abreast of status and errors. 

Basic system hardware 
comprises a 4-MHz Z80A 
microprocessor, 64K bytes 
of RAM, and an RS-232C 


serial port. The 9-inch 
amber display features an 
80-character line, 7- by 9-dot 
characters in an 8- by 12-dot 
cell. and lowercase de- 
scenders. Video attributes, 
which are user-selectable, in- 
clude underline, reverse, in- 
tensified, blinking, and block 
graphics. The DOS is Info- 
softs l/OS. a CP/M 2.2-com- 
patible operating system. 
Mass storage is provided 
by a 3%-inch Epson micro- 
floppy-disk drive, which can 


UNIX-Based Computer Supports Four Users 


he MicroFactor is a 

32-bit UNIX-based sys- 
tem for four users. It has a 
VME bus architecture, a 
Motorola MC68000 micro- 
processor. a 43-megabyte 
Winchester hard-disk drive, 
512K bytes of RAM, four 
serial RS-232C ports, and a 
Centronics-compatible 
16-1іпе parallel port. Two 
backup storage systems are 
offered: a 5М-їпсһ floppy- 
disk drive or a 32-megabyte 
streaming-tape unit. 

MicroFactor supports such 

languages as C. FORTRAN, 
and Pascal. and it can run 
the VRTX real-time kernel. 
Available applications soft- 
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ware includes accounting, 
database management, and 
vertical-market packages. 
Two versions are offered. 
The first, MicroFactor/FD, 
comes with Winchester and 
floppy-disk drives. It lists for 
$9990. The MicroFactor/ST is 


handle 322K bytes of for- 
matted data. A Winchester 
hard-disk drive is optional. 
Miscellaneous features in- 
clude 12 programmable 
function keys, a separate 
numeric keypad, three ex- 
pansion slots. and a built-in 
carrying handle. The list 
price is $2995. For more in- 
formation, contact Orcima 
Corp.. 8406 Center Dr.. 
Minneapolis, MN 55432. 
(612) 784-7926. 
Circle 611 on inquiry card. 


supplied with the Win- 
chester drive and the 
streaming-tape unit. It sells 
for $11,990. Contact Victory 
Computer Systems. 1610 
Berryessa Rd., San Jose. CA 
95133. 

Circle 612 on inquiry card. 


Select Desired 
Central Processor 


he Microkey 4500 is of- 

fered with a choice of 
central processors: 6502, 
6809, or Western Design 
Center's 16-bit W65SC816. 
It's available in two basic 
units, the 65xx family and 
the 6809E FLEX package, 
both of which can be up- 
graded to the other. 

The Microkey 4500 has a 
pair of independent com- 
posite-video monitor out- 
puts, each software scrolled. 
Video controllers achieve a 
resolution of 640 by 200 
pixels in either 16-color 
analog or 8-color TTL. A 
very-high-resolution mode 
offers 1280- by 200-pixel 
monochrome displays. 

Standard are 128K bytes 
of dynamic RAM, 32K bytes 
of EPROM. a serial interface, 
a l6-color board, a pair of 
8-bit bidirectional ports, a 
cassette. interface, and con- 
nectors for microfloppies 
and most standard 5М-їпсһ 
disk drives. 

The 65xx family package 
is based on the 6502 micro- 
processor and comes with 
an implementation of 
FORTH-79 and FIG-FORTH. 
The 6809E FLEX package 
features the 6809 micropro- 
cessor as well as the: FLEX 
operating system so that 
you can run such languages 
as FORTRAN, BASIC, and 
polyFORTH. 

The base unit in the 65xx 
family is £925, which in- 
cludes a central processor. 
color board, RAM, and 
FORTH-79. The 6809E pack- 
age. which comes with 
FLEX. 6809 and 6502 micro- 
processors, FORTH-79, RAM, 
16-color analog video board, 
IBM-style keyboard, and a 
disk drive, is £1550. Contact 
Microkey Ltd., 98a St. 

James St. Brighton. East 
Sussex BN2 ITP, England: 
tel: Brighton (0273) 672911. 
Circle 613 on inquiry card. 


WHAT'S NEW 
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Professional Computer Expansion 
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estern Automation 

Laboratories Seeker 
series expands the capabili- 
ties of the Texas Instruments 
Professional and Portable 
computers. The primary 
product in the series is the 
Seeker SI multifunction 
board. 

The S1 provides up to 
512K bytes of RAM, an 
asynchronous/synchronous 
RS-232C communications 


Data Acquisition 
Without Programming 


A nalog Connection data- 
acquisition and control 
cards do not require any 
special programming 
because ranges, engineering 
units, data-log intervals, 
alarm limits, and control 
levels are selected through 
menus. The cards accept 
signals from thermocouples, 
RTDs, pressure sensors, and 
voltage and current sources 
without additional modules. 

Analog input resolution is 
14 bits. The digital /O lines 
drive relays or detect events, 
Expansion is accomplished 
by adding more circuit cards 
to your computer. On the 
IBM PC, data manipulation 
and graphic analysis can be 
performed on logged data 
using Lotus 1-2-3. 

Minimum Apple system re- 
quirements are 48K bytes of 
RAM, one disk drive, Apple- 
soft BASIC, and DOS 3.3. 
Memory requirements for 
the IBM PC or PC XT are 
64K bytes, a disk drive, and 
PC-DOS 2.0. Analog Connec- 
tion also works with the 
Franklin Ace 1000. 

An eight-channel card for 
the IBM PC costs $889. For 
the Apple 1+ or Ile, it's 
$695. Contact Strawberry 
Tree Computers, 949 Cas- 
cade Dr, Sunnyvale, CA 
94087, (408) 736-3083. 
Circle 615 on inquiry card. 


port, and an SCSI/SASI inter- 
face for up to eight internal 
or external Winchester disk 
drives. A battery-backed 
real-time clock is optional. 


Currently, Western Automa- 


tion offers a 10-megabyte 
Winchester, with a 20-mega- 
byte Winchester and a 
60-megabyte streaming-tape 
backup scheduled for 
delivery by the end of this 
year. 


Ultra Hi-Res Adapters 


A shielded data cable at- 
taches the external drives to 
the 51. The enclosures com- 
plement the Professional 
Computer's. The internal 
Winchesters occupy the 
space set aside for a second 
Professional Computer 
floppy-disk drive. Both drive 
packages come with a for- 
mat program, bootstrap 
EPROM, disk-format and 
verify routines, and required 


cabling and hardware. 

The Seeker SI board is 
$425 without memory. With 
its full 512K-byte memory 
complement, it's $1095. A 
10-megabyte Winchester 
raises the price to $1895. 
Contact Western Automation 
Laboratories Inc., 5595 
Arapahoe, Boulder, CO 
80303, (800) 227-4635; in 
Colorado, (303) 449-6400. 
Circle 614 on inquiry card. 


he Ultra-Res Graphics 
adapters, models 4-79 

and 4-111, provide the IBM 
PC with a programmable 
display resolution to 1024 
by 1024 and 2048 by 2048 
(interlaced) pixels, from a 
memory of I million or 4 
million pixels, respectively. 
These controllers, which use 
a single expansion slot, fea- 
ture the NEC 7220 chip and 
are programmed by means 
of М/О commands or DMA. 

Vector, circles, and arcs 
are drawn at rates of up to 
| million pixels per second. 
Zoom from 2 to 16 times is 
provided, Pan is smooth ver- 
tically but coarse hori- 
zontally. 

The 4-79 and 4-111 con- 


Expand PC AT's Storage 


trollers have a standard 
9-pin D-type connector for 
TTL direct drive. An analog 
video signal can also be 
generated. Software drivers 
in FORTRAN are supplied. 
Optional software drivers 


include a subset of Plot-10. 
The Ultra-Res 4-79 is $995. 
The 4-111 is $2000. Contact 
C. S. D. Inc. POB 253, Sud- 
bury, MA 01776, (617) 
443-2750. 

Circle 616 on inquiry card. 
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| nternal hard-disk drive 
and M-inch streaming-tape 
upgrade kits for the new 
IBM PC AT are available 
from Emerald Systems. The 
hard-disk drive capacities 
are 40, 70, 140, and 280 
megabytes, and the stream- 
ing-tape cartridge provides 
60 megabytes of backup. 
The tape-drive subsystem 
is said to be 30 percent 
faster than the IBM 20- 
megabyte hard-disk drive. It 
allows you to back up multi- 
ple files, and it provides an 


incremental database file 
growth beyond 32 mega- 
bytes. It supports DOS 20, 
2.1, 3.0, QNX, PC/IX (IBM's 
version of UNIX), Concurrent 
DOS, UCSD p-System, PC 
XT/370, 3270 PC, and PC- 
compatible networks. It also 
provides user-configurable 
disk-caching of up to 4 
megabytes. 

Emerald System's BRU 
(backup and restore utility), 
which lets you transfer files 
to the tape medium, comes 
with the tape drive. It pro- 


vides menu- and command- 
driven file management. 
The tape-backup system 
kit is $1950, including hard- 
ware, BRU and installation 
software, and manual. Hard- 
disk pricing begins at ' 
$4350; the full 280-mega- 
byte drive is $15,850. For 
further information, contact 
Emerald Systems Corp., 
4901 Morena Blvd., San 
Diego, CA 92117, (619) 
270-1994. 
Circle 617 on inquiry card. 
(continued) 
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WHAT'S NEW 
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Two-Line Telephone/Modem 
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a" ode-A-Phones Tel-A- 

» Modem is an intelligent 
modem coupled with a two- 
line desk telephone. The 
modem is compatible with 
ATET 212A-type modems, 
Such as Hayes's products, 
апа with Smartcom and 
other communications soft- 
ware. It'll work with any 
RS-232C terminal and is 
designed to be a direct 
replacement for any 
modem. 

. Tel-A-Modem combines а 
full function-key telephone 
with the modem to provide 
simultaneous voice/data 
communications. lts tele- 
phone lets you select either 
pulse- or Touch-Tone dialing, 
ànd it provides an 


Rainbow Touch Screens 


audio/visual phone-status 
reports, hold functions for 
both lines, last-number 
automatic redial, nine- 


number memory automatic 
dialer. and individual volume 
controls for ring signals and 
line monitors. 


А direct-connect modem, 
Tel-A-Modem lets you initiate 
a carrier on either line with 
a push button. The default 
switches for setting the 
modem's operation param- 
eters are readily accessible. 
Miscellaneous modem fea- 
tures include 300- and 1200- 
bps data-transmission rates, 
full-duplex operation, auto- 
matic answer, automatic 
selection of data rate and 
answer/originate tone, and 
programmable signal inter- 
change. 

The Tel-A-Modem is 
$695.95. Contact Code-A- 
Phone Corp., 16261 South 
East 130th Ave. Clackamas, 
OR 97015, (503) 655-8940. 
Circle 618 on inquiry card. 
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Pi ouch-screen kits for the 

DEC Rainbow and Pro- 
fessional 350 are available 
for OEMs and systems inte- 
grators. The kit includes a 
touch screen, controller 
board, and firmware. 

The controller is fully pro- 
grammable, allowing data 
rates, data formatting, 
calibration, and other modes 
of operation to be set from 
the host computer. The con- 
troller averages the entire 
area touched to a single 
discrete point, making it 
possible to manipulate a 
single letter. Its available 
with an EEPROM for storing 
the calibration values and 
other parameters. 

An optional firmware pack- 
age, Command* Point, pro- 
vides all the codes neces- 
Sary to create and manage 
touch zones, which helps 
reduce software-develop- 
ment time. The program is 
able to off-load work usually 
performed by the computer, 
and it allows the application 
software to dynamically re- 
eonfigure the screen into 
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touch-sensitive zones of dif- 
fering sizes and shapes. It 
also monitors lift-offs and 
touchdowns and manages 
such zone attributes as time- 
outs and audio feedback. 


CITTT Modem 

he Fujitsu 19151, a 

CCITT V.27 bisynchro- 
nous terminal-compatible 
modem, is designed for 
four-wire, unconditioned 
leased lines. It operates at 
2400- or 4800-bps and is 
equipped with an equalizer 
that continually adapts to 
transmission-line charac- 
teristics. 

The 191515 32-character 
LCD panel lets you monitor 
operation, check signal 
quality, and do local and 
remote loopback. The LCD 
and the local and remote 
strap setting controls are 
on the front panel. 

The 1915L is $1695. Con- 
tact Fujitsu America Inc., 
3055 Orchard Dr., San Jose, 
CA 95134. 

Circle 620 on inquiry card. 


Installation can be done 
by the manufacturer or the 
user. Including installation. 
the single-unit pricing for 
the DEC kit is $1595. The kit 
will also work with VT220, 


VT240, and VTIOO terminals. 
Contact MicroTouch Systems 
Inc. 400 West Cummings 
Park, Woburn, MA 01801. 
(617) 935-0080. 

Circle 619 on inquiry card. 


MacPhone Dials 200 Numbers 
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he MacPhone Tele- 

Management System is 
a software and telephone 
handset package for the 
Macintosh. It features speed 
dialing, automatic logging 
capabilities, note and memo 
pads, a billing feature, a 
built-in three-month calen- 
dar. and an area-code 
directory. 

Up to 200 numbers can 
be stored and dialed with 
the MacPhone. Its calendar 
includes an appointment 
book and a note pad for an- 
notating calls. Your notes are 
automatically filed in a 
telephone log, which lists 
the person called, the time 
the call began and ended, 
the date, the cost, and any 
consultation charges. The 


phone log can be displayed 
On screen and printed out. 
MacPhone supports 
speaker phones, headsets, 
and modems. Miscellaneous 
features include a tone 
signaling the passing of a 
minute or hour, Touch-Tone 
compatibility, the ability to 
work with long-distance ser- 
vices, and a MacWrite- 
compatible memo pad for 
recording larger notes. 
MacPhone works with a 
standard telephone jack. The 
suggested price is $199.95, 
which includes software, 
manual, and connecting 
cords and plugs. Contact 
Intermatrix, 5547 Satsuma 
Ave., North Hollywood, CA 
91601, (818) 509-0474. 
Circle 621 on inquiry card. 


WHAT'S NEW 


PERIPHERALS 


Communications Line Protection 
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DATA GUARD" | 


Control industries | 
Вол 6292 Bend, OR 97708 


лаанын — 


ataGuard from Control 

Industries gives you a 
protected, dedicated com- 
munications line. Once 
you've installed DataGuard, 
your logged-on modem will 
always have priority while 
on line. Consequently, data 
loss or tripped communica- 
tions resulting from some- 
one picking up on the same 
line are eliminated. 

DataGuard comes in two 

models: in-phone and snap- 


in cord. The in-phone model 
is not visible after installa- 
tion, and the snap-in cord 
model features a 12-foot 
cord that replaces your pres- 
ent telephone cord. Normal 
telephone functions are not 
interfered with, and no ex- 
ternal power is required. 
The suggested retail price 
is $39.95, Contact Control 
Industries, POB 6292, Bend, 
OR 97708, (503) 389-1969. 
Circle 622 on inquiry card. 


488 Port for Mac 
he MAC 488 connects plied with BASIC routines 
directly to the Macin- for creating IEEE-488 bus- 
tosh's rear-panel serial port control programs. Indicators 
and provides IEEE-488 bus for talk, listen, SRQ, and 
control. Simple high-level error are front-panel- 
commands transmitted to mounted. 
the MAC 488 are converted The suggested list price 
into 488 bus protocols and for MAC 488 is $595, which 
handshaking. Responses includes a manual and con- 
from an IEEE-488 device are necting cables. Contact 
sent to the Macintosh lOtech Inc. РОВ 21204, 
through the serial port. Cleveland, OH 44121. (216) 
The MAC 488 has an 800- 321-0609. 
character I/O buffer. It's sup- — Circle 623 on inquiry card. 


MAC 488 


BUS CONTROLLER 


|» SOFTWARE ө CP/M/Mt* 


"EL Gc T ES ei 


Software Protection Software 


Itralock, a file-encryp- 
tion software system, 

intercepts data written on or 
read from a disk and 
scrambles or unscrambles it 
according to your key. A key 
can be a word or phrase, in- 
cluding punctuation, from 8 
to 60 characters. You can 
use one key for all files, or 
separate keys for each file. 

It lets you copy scrambled 
disks, but they cannot be 
read without Ultralock and 
the key words. In the Con- 
current CP/M version, dif- 
ferent users can protect 
their files simultaneously. 

Ultralock's operation is 
transparent. When it's 
booted, Ultralock asks you 


TEA for WP 


what files you want pro- 
tected and what the keys 
are for each file. It uses 
16-byte keys (the American 
Data Encryption Standard 
uses 7-byte keys), which pro- 
vides a total of 21'8 possible 
keys. 

Ultralock will work on any 
8-bit computer running 
CP/M-80 and 16-bit 
machines with either Con- 
current CP/M or Concurrent 
DOS. It costs £190 (approxi- 
mately $240). Contact Busi- 
ness Simulations Ltd., 
Scriventon House, Speld- 
hurst, Kent TN3 OTU, 
England; tel: Langton (0892 
86) 3105. 

Circle 624 on inquiry card. 


C olossum Software's TEA 
is a tree-editor word- 
processing package. It lets 
you break up files into mini- 
files, called leaves, that you 
can connect using a tree 
structure that reflects the 
structure of your document. 
TEA can serve as a scratch 
pad for ideas that can later 
be strung together logically 
and for designing or writing 
programs. 

А ТЕА tree can contain 
500 nodes; each leave 
counts as | node. Up to 99 
nodes can be attached to a 
single parent, and a tree can 
have as many as 35 levels. 
A ТЕА file can contain 2 
million characters. 

Each leaf or branch can 
contain a header and a two- 
line summary describing its 
contents. You can scroll 
through documents one leaf 
at a time or jump from leaf 
to leaf. Blocks of text can 
be swapped, and leaves or 
subtrees can be exchanged. 

Printing a document is 


said to a be merely a matter 


of letting TEA use the tree 
to work out the order of 


leaves, All tree facilities can 
be disabled, which automati- 
cally creates a single-leaf 
file. External word-process- 
ing files can be read into 
this program. and TEA files 
can be converted for use by 
other word processors. 

A string-combination 
search that locates combina- 
tions of separate words oc- 
curring in any order within a 
leaf, sub-tree, or header is 
provided. Other features in- 
clude the use of function 
keys, the ability to split 
screens, date stamping, and 
background printing. 

Currently, TEA does not 
support spelling checking. 
proportional spacing. index 
generation, or mail-merge. It 
runs on 64K-byte Z80 sys- 
tems running under CP/M. 
An MS-DOS version is 
planned. It costs £245. (In 
the U.S., it will range in 
price from $149 to $199.) 
Contact Colossum Software 
Ltd. 310 Finchley Rd. Lon- 
don NW3, England; tel: 
01-435-9321. 

Circle 625 on inquiry card. 
(continued) 
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68000 Cross-Assembler 


WHAT'S NEW 


SOFTWARE е APPLE 


wners of 64K-byte 

Apple Il, 1+, and lle 
computers can develop 
MC68000 assembly pro- 
grams with the SX-68 cross- 
assembler from Allen Sys- 
tems. 

Made up of an editor and 
an assembler, the SX-68 
package provides 15 com- 
mands, including ASM and 
Find, and 7 pseudo op- 


Voice for Mac 


codes. DOS 3,3 can be 
accessed from SX-68. The 
instruction set considered 
legal by the assembler is 
that specified by Motorola 
for the MC68000. 

The editor lets you create 
68000 assembly programs 
and regular text files. Pro- 
grams can be saved on disk 
or employed as input to the 
assembler. 


The assembler generates 
both program listings and 
object codes. An assembly 
consists of two passes. The 
first pass defines all sym- 
bols; the second is responsi- 
ble for generating the object 
code and program listing. 
Errors are reported on each 
pass. 

The maximum text size is 
24K bytes, and the object 
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moothHTalker is a text-to- 

speech synthesizer for 
the Macintosh. This software 
package accepts plain 
English text from either the 
keyboard or from a text file 
and synthesizes it into an 
adult female or male voice. 
The voice is broadcast 
through the Mac's internal 
speaker or through an exter- 
nal amplifier. 

With SmoothTalker, you 
can control the speed, pitch, 
volume, bass. and treble 
levels of speech, each with 
nine levels of control. You 
can switch between voices 
and define a custom diction- 
ary. SmoothTalker is said to 
understand phrasing, intona- 
tion, such salutations as Dr. 
and Ms., and mathematical 
symbols. SmoothTalker can 
read MacWrite text files and 
selected portions of text. 

An on-disk tutorial is sup- 
plied. The retail price is 


$149.95. Versions for other 
computers will be an- 

nounced. To hear a demon- 
stration, call (714) 536-0086, 
ext. 999, Contact First Byte 


Data Bridge Between MAC and PC 
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acLink is a data bridge 

between comparable 
applications on the Macin- 
tosh and the IBM PC. 
Through the use of matched 
software on the two com- 
puters, data can be moved 
at your request and auto- 
matically translated for the 
application being used. 

MacLink will move such 
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spreadsheets as Lotus 1-2-3 
and VisiCalc from the IBM 
PC to the Macintosh and 
translate them for use with 
Multiplan. Word-processor 
and general text files are 
recognized and converted 
for the Mac, and BASIC pro- 
grams are recognized and 
relocated for use in Micro- 
soft BASIC. 


Inc., 2845 Temple Ave., Long 
Beach, CA 90806, (800) 
523-8070; in California, (800) 
624-2692 or (213) 595-7006. 
Circle 627 on inquiry card. 


The entire process is user- 
controlled from the Mac. 
The program is available for 
$95, which includes a pair 
of disks and instructions. 
Complete with an 8-foot 
cable, it's $125. Contact 
DataViz Inc., POB 1319, Nor- 
walk, CT 06856, (203) 
866-4944. 

Circle 628 on inquiry card. 


code can be as large as 4K 
bytes. The maximum 
number of symbols is 450, 
and the maximum number 
of statements is 9999. 
SX-68 is $100, including 
documentation. A disk drive 
is required. Contact Allen 
Systems, 2151 Fairfax Rd. 
Columbus, OH 43221, (614) 
488-7122. 
Circle 626 on inquiry card. 


Data-Analysis 
Programs 


copex-l and Frequency 

Spectrum are available 
from MAP International. 
Both programs run on 48K 
byte Apple 1Ї+ЛЇе systems 
equipped with a fast analog 
input interface, such as the 
Al-13 from Interactive Struc- 
tures. A disk drive is also 
mandatory. 

Scopex-| turns the Apple 
into a digital-to-memory 
oscilloscope; up to 2560 
points can be processed. Its 
functions include a program 
sampling time from 28 to 
2570 microseconds, x-/y-axis 
factors, zero-line offset, 
delay, auto/manual ranging, 
and minimum/maximum, 
rms, and average calcula- 
tions. With a single key- 
stroke, you can display the 
signal received and produce 
hard copy. 

Frequency Spectrum, 
which comes with all the 
features of Scopex-l, 
calculates a frequency spec- 
trum using a file of overlap- 
ping-bandpass filters. 
Analysis parameters can be 
stored in AN files for routine 
analyses. 

Scopex- costs $135, which 
includes documentation and 
a backup. Frequency Spec- 
trum is $222. Contact MAP 
International, Herculesweg 
116, NL-2624.VT, Delft, The 
Netherlands; tel 015-561750. 
Circle 629 on inquiry card. 


Computer 
Activity Log 


ak Tree Technologies 
мы PCLOG keeps track of 
your daily computing ac- 
tivities, which can be useful 
for establishing your federal 
income-tax deduction or tax 
credit. With this program. 


you can track the time spent 


on one or more projects or 
tasks. 

PCLOG automatically 
creates a log file entry, or 
you can define its param- 
eters. The default values for 
a project name and remark 
are user-definable. It gathers 
time and date information 
from the system clock. All 
parameters can be over- 
ridden. PCLOG can be 
called from an AUTO- 
EXEC.BAT file, a .BAT file, or 
from DOS. 

You can use this program 
with the IBM PC, the PCjr, 
the AT&T PC6300, and a 
variety of IBM PC com- 
patibles. System require- 
merits are 64K bytes of 
RAM and a single floppy- 
disk drive. 

The list price is $19.95, 
which includes a manual 
and a print utility, For fur- 
ther information, contact 
Oak Tree Technologies. 
2619 Quail Valley Rd., 
Solvang, CA 93463, (805) 
688-1495. 

Circle 630 on inquiry card. 


WHAT'S NEW 


SOFTWARE ° 


IBM PC 


Interactive Software for Scientists 
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SYST is a three-package 


set that gives scientists 
data-acquisition, analysis; 
and graphics functions. It 
operates under standard 
PC-/MS-DOS and uses the 
IBM PC's 8087 micropro- 
cessor to achieve 80-bit in- 


ternal precision. With ASYST, 


your applications can be as 
large as the full 640K bytes 
available with the IBM. 

All ASYST commands are 
written in so-called concep- 
tual terms, rather than pro- 
gramming syntax. On-line 
help and a glossary of key- 
words are provided. 


Multiple operations can be 


condensed into single 
names, and you can pro- 
gram your function and con- 
trol keys to execute ASYST 
words or commands in a 
single keystroke. 

The first module. called 
Systems/Graphics/Statistics, 
establishes the system en- 
vironment, stores data, and 
provides graphics and basic 
mathematics/statistics func- 
tions. Data Analysis, the sec- 
ond package. lets you 
reduce, manipulate, and 
analyze data. It also pro- 
vides advanced mathe- 
matical capabilities. The Ac- 
quisition module allows you 
to interface with various 
scientific instruments. 

Each module comes on a 


Multifont Printing from WordStar 
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Т ech/Print is а multifont 
printing program for 
WordStar users. It replaces 
WordStars Print command 
and is compatible with all 
WordStar contro! characters 
and dot commands. 
Tech/Print comes with a 
number of ready-to-run fonts, 
including IBM graphics, 
mathematics/scientific, and 
italic fonts. A font-design 
tool, Tech/Font, is also pro- 
vided. Four fonts can be 


printed simultaneously. 

An IBM PC or a PC-com- 
patible computer with 96K 
bytes of RAM and a single 


floppy-disk drive are re- 
quired. It supports the IBM 
Graphics Printer or Epson's 


RX-, MX-, or FX-80 printers. 
It costs $69.95. For more in- 


formation, contact Goldstein 


Software, 2 Redgate Court. 
Silver Spring, MD 20904, 
(301) 384-5565. 

Circle 632 on inquiry card. 


double-sided, double-density than $1800. Modules can be 


floppy disk. Module 1, which 
can be used as a stand- 
alone program, is required 
to load the other two. The 
complete package is less 


purchased separately. Con- 
tact Macmillan Software Co.. 
866 Third Ave., New York, 
NY 10022, (212) 702-3438. 
Circle 631 on inquiry card. 
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SYSTEM NO. 1 


ONLY $1699 


' KOSEK * One 360K Drive 


ж Monitor & Interface Card 


P 4 
IBM | | 


SYSTEM NO. 3 


ONLY $2395 


. * 256K x Two 360K Drives 


* Monochrome Monitor . . 


¥ Monochrome Adaptor 
x Epson Printer & Cable 


x 256K, 2 Drives 


$9150 


The Source! 


=n NH rmi 
rem D Г ae os 
• We Accept MC, Visa, Wire 
Transfers, Certified Checks 


~ * COD's Available 
"enc * No Surcharge for 


Credit Cards 


P U T п 5 


* Shipping Minimum $5.00 
* Purchase Orders Accepted 


pte 
e This Ad Supersedes all Others = 
= T VISA 
aS 
Price i А 


s Subject to Change 


` The Source | 
. For ALL Your Computer Needs 


SYSTEM NO. 2 
ONLY $2100 


* Monitor Interface Card 
* AST Six Pac 


` * 256K ж Two 360K Drives, 
ж 10 Meg. Hard Disk 


SYSTEM NO. 4 L3 
ONLY $3195 . 


' QN * AST Six Pac w/64K 
te * 1200 Baud Modem 


| 
ж Monitor w/interface — : i 
| ж Epson Printer & Cable pt | 


GRAPHICS Jf 
, PLUS? — 


* Hercules Compatible 
x RGB Port x Par. Port 
ж IBM Monochrome Port 

* Mono-Graphics x 360K 


* TM100-2 


$149 


The Source! 


Customer Service IS Our Business 


Fast Delivery & Lowest Prices 
We Want YOUR Business - Cali TOLL FREE (800) 841-0905 


IBM & COMPATIBLE PRINTERS  . ` INTERFACE CARDS FOR 
COMPUTERS - reel . BM AND COMPATIBLES 
IBM ML 99A (160 ср) cs ж. 5 399 М» ч AST RESEARCH 
PCW/64K, 1 Опуе`............. $1399 improbe e e a os | SixPac + 64K Par. & Ser. Software .$ 959 
PCw/956K, Drives ........... 1649 ا‎ ...:....... i Mega + ó4K exp. to 512K Ser. Port 259 
PC XT, 256K 10 MegDisk..,...... 3695 STAR MICRONICS' MegaPack 256K option for mega.. 969 
COMPAQ Gemini 10X,190cps ...,....... 5 949 , Izo + Ser.& Optional Par. Game.. 149 
Conipaq, 254K, 9Drive ....... „59950 ^ Gemini 15X, 190 cps, 15" саг. .... 389 ^ . AdditionalPorts.............. 49 
COLUMBIA "n ` JUK 1 QUADRAM 
1600-1, 2-Drives (360K) T y. ў ‚„_,‚.59995 " 6100, 18cps itr. qual. “ы”, a La ue 5 439 ГОТ BO IK Pe e's 5 209 
1600-4, 19MB Hard Disk... Air. d 3795 Tractor Feed б. " TE РЕ nae 129 Color Il i's wie wv wes ы... Чеш Bee 
МРС-ХР Portable ....... AE 90905  . | EPSON - . , Чмгййшк.................... 499 
RXBO , .* 5 969 Quad Board 64K w/Game Port. ‚279 
SANYO RXBOFT ih УГЕ TE NN > 09 Quad Board 11 ........ 7... siso B9 ." 
МВС 550, 1-Drive, software ..;...5 699 ЕХВОҒТ................. nee ЧЁ 
MBC 555, 9-Drives, 160K ea ae 999 7. E ЕТ асо eke Se. 439 A HERCULES 
MBC 550-1 6 1-Drive, 320K we do 799 .FX100 s.p.a z LL ¥ "Boa ow ж ея eee ¥ 659 Color Graphics Card 8o Bob o 9 оп кта ow 5 399 
MBC 555-9, 9-Drives, 320K ea. ..,. 1099 | "à PLANTRONICS .. 
Optional Serial Port ..... E iow 79 | st. PEWMEME ABD $ 379 ' 
Optional Drive w/Software ..;:.. 189 x "5. IB M 
. TAVA | 2 A oe. — 5 49 
2-Drives, 128K, 2 Ser. 1 Par. Port, Colar : : MONITORS Monochrome Monitor or Adaptor 299 
лы НЕ. АЛЕ, A, MID d - — AMDEK " .  , FLOPPY DISK CONTROLLERS 
id ur قا‎ ' 300G, 19" бгееп...............5 199 ‚ Маупагй....................@ 169 
300A, 19" Amber ........ ses. 139 ° Maynardw/Ser.Port .......... 999. 
^ 310A,19" Amber Monochrome... 165 - Maynard w/Par.Port .......... 299 
Color!+ Color Composite ...... Q99 sigma Controller ....... en |. 
MODEMS А Colorll + RGBw/Cable......... 409 Pipeline Controller ............ 199 
PRINCETON GRAPHICS DUST COVER 
HAYES MICRO INC. POS HIE т. гааг er 5 469 Covers Monitor, Mainframe & 
Smart Modem300............. 5 905 РОЅ МАХ1Ў................ S 0189. EPROM eae ern; $ 19 
Smart Modem 1200....,....... 489 PGSSR12..... T TEM 640 - MORE ACCESSORIES 
| 1@008{огРС.......... cue 399 | TAXAN Koala Graphics Tablet. ..... s... $ B5 - 
\ ANCHOR ` 490(PGS Compatible) ........ ..5 399 8087 Co-Processor ......... M... 149 — 
Mark VI 300 Baud, Internal. ..... 5 59 i Kraft Joystick ................ 39 
‚ — MarkXI1900Baud ............ 939 5 l Par. PrinterCable ,:........... 24 
PROMETHEUS : | | . Е » à USI - 
ProCom1900 ..............., 5 339 . агдаїѕе .............. T 
PCO19A, 1900 Baud Stand Alone. .$ 399 _DISK DRIVES ' л. [соң E, ШИШИШИ ТИЕ 5 189 
U.S. ROBTICS TANDON VUTEK | : 
Password, 1200 Baud .......... $ 319 TM-65-2, % Height (30K)... .... s 179 ^" Color Card w/Par. & Ser. Ports. /..$ 949^ 
` | ТлА-100-9 (360К)............... $ 149 ` PC PEACOCK 
TEAC Color board w/Par.. € $ 219 
DISKETTES | FD55B,  Height(360K) ......... $ 134 а 
. PIPELINE MATSUSHITA Your IBM 
Doi./Dbl. Reinforced Hub 1 year. Same as Panasonic, % Ht. 360K ...5 129 


TOT oon PTT ‚Ж | ср р: Ф 
Pip Ft Holds 70 (smk. plexiglass) $: 9409, (360K) = 5 198 4 Connection! 


ORDER DESK: | ! | ; 


r (213) 320-6822 t MAIL ORDER & WAREHOUSE: 
Circle 329 on inquiry card. (800) 841-0905 , 20317 Western Avenue 


(OUTSIDE CALIFORNIA) с Torrance, СА 90501 ' 


r 


Apple Macintosh 
IBM, XT, Hard disks 
Eagle, Compaq, Columbia 
NCR, Olivetti, Leading Edge 
Multiusers 
up to 16/TermSyst. 
Printers/Plotters 


68000 Cross Assembler 6 
Motorola VERSAdos + Compatible 


Assembler, Linker, Object and Macro Librarian. 

Absolute and Relocatable Code, Macros, !n- 
| cludes, and Conditional Assembiy. Structured 

Programming. No limit on source file size. 


Unix (C) Compatible Source 


$700 Monitors, Disk Drives 
CP/M-80"  PC/DOSt CP/M-86* Modems, Diskettes 
$200 $250 $250 Software 
Manual: $20 e Models to fit most CRT's for PC &æ Multiusers 


(refundable) e Rotates 360° on base 


* Adjustable height 

e Support tray swivels and tilts 

* Holds up to 50 Ibs 

e Clamp,screwand wall mountings ' 


Lirffekcimiiii 


P.O. Box 8056 
Grand Rapids, MI 49508 
(616) 241-4040 


Printers: Epson, Okidata 
Gemini, Radix, NEC, HP 


| COMPUTER EXPO INC. 
| SOURCE COMPUTERS 


(213) 208-0352 208-0259 
(213) 906-1984 906-1634 


Ф farbware 


1329 Gregory (312) 251-5310 


Wilmette, IL 60091 


"D:gsa! Research trademark TIBM trademark, + Motorola rademark 


Circle 245 on inquiry card. Circle 78 on inquiry card. 


Circle 165 on inquiry card. 


IC. PROMPT DELIVERY!!! 


SAME DAY SHIPPING (USUALLY) 


- DYNAMIC RAM 
Your IBM Model 50, 60, 65, 75, 85 or 256K 256Kx1 150 ns 
95 Electronic Typewriter can be a | 256K 256Kx1 200 ns 


| j j ] i 150 ns 
computer printer or terminal using 64K 64Kx1 
our interface modules: Solve yous disc problema, buy 100% surface 64K 64Kx1 200 ns 


waed dinkettes. All orders : 16K 16Kx1 200 ns 

Model 5060 RS232 Serial „Бы Midi within 24 hours. Сай үе EPROM 
Model 5060-CP Centronics Parallel 27256 32Kxa 300 ns 

| 27128  16Kx8 300 ns 
Both Versions 27C64 = akxa8 200ns 
can be easily 2764 кх 250 ns 
installedand ı 2732 4Kx 250ns 
requireNO a j^ — 2716 2Kx8 450 ns 
modifica- a ed FER | STATIC RAM 
tionstothe | А 2 6264LP акха 150 ns 
typewriter. | А 61 16Р 2КхВ 150 ns 
A 2K buffer is ' , Opes 6'. days We Can shi poa Feo Ex по Za 
standard, 8K optional. 7 100 Foothill Blvd MasterCard/VISA or UPS CASH COD 


San Luis Obispo. CA Factory New, Prime Parts .uPoo 
CALIFORNIA MICRO 93401. (In Cal. call MICROPROCESSORS UNLIMITED 

emi COMPUTER 

9323Warbler Ave, Fountain Valley, CA92708 


(805) 543-1037.) 24.000 South Peoria Ave (918) 267-4961 
(714) 964-9301 


QUANTITY ONE PRICES SHOWN 


Prices shown above arefor October 14, 1984 
Poids СА! for Currenip nces & volume discount Prices meee ——- - "sad акр 
giu pnces on some parts due to P wido sonan, ч тед” ап 
CRA Эс Гура уты IO аге CET CA^ bett) Г Tread Ка 
nari mering ты Fedora! Expemap Ai m SE 


Circle 280 on inquiry card. 


FREEPC BOOK 


IROOM PREI FROM Tes до TR VERY B 20.08 PACHA Oe | 
SOCAPHSAASAERD ESSE SS DSUSELETSESEAHCE EDERAL EE ee 


Circle 318 on inquiry card. 


| SAVES $ $ $! 1 


PERIPHERAL SWITCH 


AUTOMATIC SWITCHES 
FOR IBM PC 


with 
THE FREE SOFTWARE 
CATALOG AND DIRECTORY 


by Robert A. Froehlich. For all CP/M 
computers. 5,000 entries. Indexes 
for keywords, language, author, 
and file-name. The first book of its 
kind ever! 480 pages. Enclose 
check or money order for $9.95, 
plus $1.40 postage and handling 
charge. If you wish, return book 
within 10 days for full refund. ` 
Crown Publishers, Inc. Dept. 915 

34 Engelhard Ave., Avenel, NJ 07001 
dites 

Айгана 

City State Дас 
N.Y. ала N.J. residents, add sales tax. 


RAN АЛЯ SHEED Inc 


Circle 102 on inquiry card. 


Fast, easy, automatic way to share a | 


printer or modem among many com- 
puters. No software required. RS232 or 
centronics. It scans for peripheral re- 
quest, connects to the peripheral, 
handles all hardwarehandshaking, and 
releases the port. LEDs display chan- 
nel selected and busy status. Attractive 
aluminum box. # channels-price: 
2-$200 4-$250 6-$300 8-$350 


MANUAL SWITCHES 
FOR IBM PC 
Uses PC board and aluminum box. 
# lines switched RS232-10 Cent-20 
RS232 1:2 $59(wow) 1:4 $99 
Centronics 1:2 $99 1:4 $179 


| Free book with each order entitled 


Serial and Parallel Explained 
ROSE MC AND VISA 
ELECTRONICS (713)240-ROSE 

P.O. Box 742571 


Circle 358 on inquiry card. 


Houston, T x 77274 | 


Small Boni пем Pogara for tha [BM PC 
Eesy ready to run реофеті for your 
PC: mailing list, cast Hopal, mortgege 
Invoíting.and a very powarful B'USIPACK 
Combining invoice writing, mailing Kst 
and inventory control. Inventary fils it 
automatically updated by the исе 
writing part. АН this plur tesha more 
programs {0 increase productivity an 
your PC. 

Book ard disk Pétkage 

Want 10 ыта B hours? Go shaxd an pet 
the combination paduga "PC.COMBD". 
Оті Мо. 621 iBook^disk) 319.00 
Order.No.52  iBookoniy! $ 12.96 
Order-No. $70 (Ditk only) 6 29.98 


MS-DOS introduction зла Аройо 
Mow ta gst the mon oui af your IBM 
PC or Compatibles. Use thit book and 
keep |! right besides your computer. Ht 
contains | "how-to-do" 
intormation. applicmion pumps, how 
ta «jd your own ситта, ond how 
to usa the assambter, 

Оті ‘Na, 55 (Book only} зэм 


Book smd dink geckege containing all 
tha program irom boch Mo 56 nn dit. 
Order-No. $81 lbook+disk) $39.00 


Dealer and Distributor Мин are 
Invited. 

ELCOMP FUBLISHING. INC. 

2174W. Foothill Hivd., Unit E 
Upland. СА 91786 

Prone: (714) 52244314, TIx.: 29 81 91 


Surtirtk on tha IGM PC 

Fundamentals of dete in ber graphs and 
pie charts, probebility, Markov Analytin, 
discrete distribution, marna! distribution, 
бачы Distribution, statistical test Lo 
Mgnifiesnes), tdistribution, non-pere 
miric lect, variance, linear regresnon, 
auto @yreletion, forecaitme ond trend, 
matistitsand gambling. 

Esch subject contain: an introduction, 
+ progam in BASIC, and m prectical 
eppiicatian. 

Order: Mo. 47 iBook only) 

Order. No. 470 (Duk only} | 
Order -Fin. 471 (Book+disk) 8 38.00 


BAITS fa eem | 
An any wey to ev BASIC on the 
APPLE Be. IBM PC + Camomile, 
Commodo and ATARI Eachcommand 
with » prattical sample and com | 
reterenpa 1 30 nagn 
. 3# (book) LEE | 


Gmail Быйьь Proper (doe the | 
Comes | 
Asriy 10 им and msy 10 run programs 
wichudeng: bhargiaph, invoice writing, 
mong, ecanamic order quentity end 
Bresk-even-anetyss Plus® otier powertul 
proqum, 

Order.Ho. 102 iBook! 

Order. No, 1860 (Disk only) Ы 
Order-No, 187 (Book+disk) 5 38.00 


PAYMENT: Chack. VITA, MC 
CA mmo add ê ытан. 
Add ® 2.00:0r eig | 
Outida USA: мій 15% for Muppirq 


InSingsporscontuet: telex 22 468 
in Germany context: talea $2 00 73 


Circle 149 on inquiry card. 


icro 
roducts 


COLOR RGB 


Thae models of Cor ip choose 
fore, asch wii higher and 
higher remotior. 


MON- 1800-00 $345.00 ` 


XPC-XT / IBM-PC KEYBOARDS 
Keyboards ийй Ва Touch yau have tees starting fort [Ean nicer than ИША 


f AE A E A A 
kis AM EM 


IBM STYLE MOTHERBOARDS 
Two IBM-style Motherboards to 
choose from, 5-slot and 8-slot, | 
Both expandable to 256K. 
§-slot has two serial slots and 
one parallel, 


é ry ч до o 2% 
LEGS 
A EEA, 


SESS А 


POWER BACK-UP 
Protect your Data with Dalashiekf? incase of a Power failure. Dalashield* is a battery operated, 
self-contained Power Generator which instantly supplies even 
uninterrupted AC Power to aMicroprocessor in the eventof aPower 
Drop or Outage. In addition provides Surge Protection, which filters 
and eliminates voltage spikes (surges) above 140 VAC. 


PC-200 200 watts . POW-2000-00 $329.00 
PC-300 300 watts . .. ., POW-2050-00 $495.00 


Add-On H.D. & Tape 
| 


BOA-6000-00 56-501 $395.0ü BOA-6050-008-Siot... . $395.00 


Do it Yourself! 17451174511745! 
ea umen — YDC.XT 
io 256K + * 4 DMA Channels * Runs MS-DOS™ and CP/M- jo "1 by X OR 


(software not included) * Multi-function Keyboard & Cable 
* Hard Disk Ready Power Supply * Serial Ports Parallel Ports 
* And MORE! . 


on the top, your 
choice of Hard Disk 
on the bottom. 
Super appearance! 


. 5Ү5-8000-00 Only $895.00 | pu : 
D. quires one slot in 
1 Mic WwW 7 Meg а ШШ - Jj your PC for SASI in- 
T 33 2655 terface and an ex- 
n" IBM AT L^. connector on the борар card. 
ЖЛЕ. —- j verything else is supplied by us. 
E E A 1.2M Floppy 20 Meg Color 40 Meg $1395 65 Meg $2895 
à S zt РА $ 00 20 Мед $1695 105 Meg $3695 
ISM type Case олу In Stock ы 3490 40 Meg $1995 140Meg $4595 
5Sol. ,  ....  CAB-3050-00 $110.00 your XPC! s 
880... |. —, CAB-3060-00 $110.00 Can Read 0 Meg wiTape Hard Disk Add-On 
$3999" Two ways to go. The Internal system is cheaper 
‘cl OU "ar у5 to go. у р 
This Is э UR Junior ^ 3.0 or 2.1 because it does not need a Power Supply & 
ng Бейшек, 430 IBM™ compatible Moiherboara DOS ‚ — ш. E А, Р : Yd used 
a 128K Memory * 8088,8087 Math Co- 4 i 
processor * Optional Floppy Drive with Controllers. Formats! | | | | | | ||| | | 
SYS-8100-00 $475.00 а 
Ful System w Keyboard. Моло Мойки, Video Dispisy COTAT. Nl 
Card. 128K RAM $¥S-8725-00 $895.00 | җи“ Ma amie. m o 
" - 10 Megabyte 65 Megabyte 
Standard Features: $ . AS $ 
• Full-size Keyboard with 10 Function Keys and Calculator type Numeric Keypad • 795 int 995 ext 2495 
• Disk Controller Expan. Card, runs up to four 55 or DO * 2-Slimline 9%" DS/DD 48 TP! 360K Drives « 20 Megabyte 105 Megabyte 
• 5!8M compatible expan. siots — * OperatingSystem Software Rebate  * DOS BIOS on EPROM * 
* 256K parity checked RAM on Motherboard * 8088 16-bit CPU • 4 DMA & 3 Timer channels = *1 095 ini*1 295 ext 33295 
Д "a * Up to 32K of EPROM (full 8K supplied} s Supports PC-DOS- MS-DOS - CP/M-86 » 40 Megabyte 440 Megabyte 
Wee " RAM * Power Supply is Hard-Disk-Ready, no — * High resolution 12 " Monitor with Green 
need Io add-on additional power Screen - 18 MHz bandwidth 51 595 du 51 795 ext *41 95 


MultiMedia Interactive 
Training Systems 


MIT S PROM LASER SUPER 12 PAK MULTI-FUNCTION 
in 45 seconds! Also handles 2716, 27 32, *64K to 384K of Parity-checked Memory, PrintSpoot and RAM Disk Software 
27128, 27256. Features: Zero insertion Supplied with OK of Memory. . BOA-8680-00 $225.00 
Lotus 1-2-3™ Framework?" WordStar™ 
IBM-PC DOS™ Ваве ИУ ^ Symphony" 300 / 1200 BAUD MODEM — OR 1 RO! 1 | 
Does your computer communicate? If not, get one of ours - it's by Qubie". This A Color Graphics Card with smooth scrolling display- No Flicker! Includes Light 
Pen Interface, PrintSpooler, and RAM Disk Emulator. 


This is the One! Our PROM Burner allows reading, storing-to-disk, recaling,and 1 This one is loaded! Two (2) (EM' compatible Joystick Ports, RealTime 
buming. Hi-speed alogrithmes bums 2764 1 Calendar wah Battery Back-up, Paralel Port, R5232-C Serai Port 

INTERACTIVE | 

Video or Audio Tape Training! a RM m за 
That's Right! а operations, * addtional 64K Memory Chipa 
Learn at home - at your own pace - BOAB64000 .. __. $199.00 (CC-7801-00 $ 75.00 1 
COLOR / MONOCHROME GRAPHICS 
SuperCalc™ BusinessMaster'" M 

little jewel mounts in the Short-Slotin your PC. includes: Phone jack cables, PC 

At last! An inexpensive, convenient means oflear- | тај || Software, One Year parts and labor warranty, and a manual BOA-8400-00 ‚ $289.00 


ning how to use a Computer and Software. With | ВОА.8725-00.. . (o. - $310.00 This Monochrome Graphics Card is 100% compatible with 
this Systern you sit comfortably in front of your Options! Asynch Com Port Ф, Lotus 1-2-3. Featuresbit-mapped graphics 
Computer, watch a demonstration. and then, the | angconnector with a resolution of 720H x 348V and 
Tape system (Audio or Video) actually IN- Simultaneous display of Тех! AND Graphics. 

BOA-8726-00 $ 20.00 BOA-8500-00. $245.00 


TERACTS with you! Telling you what keys to 
strike, waiting for you to do the exercisesat your 
ownrate. As much practice time as You want. A 
pace that you set. Some classes 10 hours in length! 
Fantastic detail and tips! Call us for more informa- 
tion and practical demonstrations. Nothing like it 


anywhere else! 
The following ere registered Trademarks and their Companies: 1-2-3, Symphony - Lotus Develop. 
ment Company, MS-DOS, PC-DOS, Fight Simulator - MicroSoft; dBase# - Ashton-Tate; WordStar 
- MicroPro International Corp; SuperCale - Sorcim, Inc.; VisiCalc - VisiCorp, Inc.; CP/M-86 - Digital 
Research inc.: BM, ЇВМ-РС, IBMPC XT - International Business Machines. 


ADD-ON MEMORY 
This single Card will enable youto expand the smallest 64K P Ctoits full *640K 
limits in increments of 64K. Includes RAM Disk and PrintSpool software and runs 
DOS 1.1 and 2.0 with no wail states. 804-8650-00 $265.00 


SERIAL SWITCHER I/O BOX 


Expand your System with this low- cost A-B Serial Switcher Box. It allows youto 
connect Two Printers toOnePort 
or Two Computers to One Printer., 
Switchfrom Dot Matrix to Daisy | к= 

Wheel with the push of a button. — 


“Айбол! *64K Mersory Chips 
0С-7801:00 ., . , $ 75.00 


ACC-2000-00.. $78.96 j | - 


» Micro Products * 15392 Assembly Lane * Huntington Beach, СА 92649 * 714/898-0840 ~ 
Circle 444 an inquiry card NOVEMBER 1984 = BYTE 529 


= SUNTRONICS CO.JNC. 


12621 Crenshaw Bivd., Hawthorne, CA 90250 


= 
IBM XT Compatible 


System | : 2 Slimline DSDD, 128K RAM, 
1 Parallel Printer Port & Serial Port, 
Color Graphics Card, Monitor (Amber 
or Green) ...,.... 55... . 91,499.00 
FREE! Software (Personal Pearl : Data Base 
Management System) 
System Il : System | Plus 10MB Hard 
Disk Drive System ,,,. $2,399.00 
Features: 
s~Intel 8088 CPU 
» Intel 8087 Math Co-Processor (Option) 
‚~ Expandable on-board to 256K 
128K RAM wiParity 
“8 IBM Compatible Expansion Slots 
“4 Channel DMA 8237 
178 Channel Interrupt 8259 
s“Mother Board dimension same as IBM PC 


O Mother Board w/128K RAM ......$475.00 
[] Computer Cabinet , 969.00 
Г] 83 Key full-funtion Keyboard $120.00 
ÛU 100 WATT Power Supply $130.00 
О Monochrome Graphic Card 
w/Printer Port 
О FDD Controller Card ...,.......$149.00 
О Parallel Printer Card. ...,........$59.00 
[] Dual ASYNC & RS232Port . ‚.$75.00 
О 320KB 05/00 Slimline Disk Drive . $149.00 
О ІВМ Parallel Cable 10' 
О IBM Prototype Board (SUN- 208). 
О MICROLOG Z-80B Co-Processor, 
Multi-funtion (Run CP/M80 ma" 


.. $9.50 


[] Apparat EPROM Blaster 


О IBM Up-Grade Kit (4164)... . $44. 00/per kit 


SEND ORDERS & 
INQUIRES TO: 


SOFTWARE 


APPLIED SOFTWARE TECHNOLOGY 


LOTUS 1-2-3.,......... "—— ЧӨ. 
LATTICE C Compiler .............. 325. 
LIFETREE Volkswriter Deluxe ...... 177. 
LIVING VIDEOTEXT 
TANK ТО... ане овоо араан 110. 
PETER NORTON Utility.............. 55. 
MICROSTUFF Crosstalk........... 128. 
MICROPRO Spell Star ............ 101. 
Word Star w/Applicard. .......... 299. 
Mail Мегде...................... 137. 
SU QE. eei e omne tma 137. 
LR BP... eoo EA 87. 
|o T-—— 299 
Word Star Рго................... 349 
MICRORIM 
R Base 4000 ................... 299. 


VES BOTA corn] rnit s $267. 
ASHTON TAPE 

о от 1, M— t 296. 

a ee ЖЕТҮҮ ОС 175. 
BPI ACCOUNTING SYSTEMS 

GL/AP/AR (Each) IBM-Lisa....... 365. 
CONTINENTAL 

Property Management ........... 326. 
FOX & GELLER Quick Code ....... 155. 

Quick Code DultiPack............. 55. 
FUNK SOFTWARE Sideways........44. 
HOWARD SOFT 


Real Estate Analyzer Il Apple ....137. 


Apple Compatible Products 


SUN Z80 Card (w/oSoftware) 

SUN 80 Column Card (w/Seft switch). . 
Power Supply (5 Amp) $ 
Cooling Fan 

Parallel Printer Card 

Floppy Disk Controller Y. 
EPROM Programmer (2716, 2732, 2764) 


APPARAT PROM Blaster .,,.,,.,.. 

ALS Z-Card (Z80 CPU) 

ALS 80 Column Card $159.00 

AFDC-1 Floppy Disk drive Controller ..$55.95 
Run DOS 3.3 with any standard Shugart 
compatible 5¥ Disk drive (2 drives per 
card, Does not read 12 track, Apple Il & 
Apple Il Plus) 

Apple Prototype Board (SUN-722) 


5-100 Products 


64K Static Memory Board (6116) 
w/ORAMA&T............ 
64K Static Memory Board (6116) 
w/RAMA&T | 
Uses 6116 CMOS RAMS, Уг Amp Max, 
w/64K @6MHz Extended Addressing, Bank 
Select 4-16K Blocks, 2716 EPROM can 
replace any 6116RAM, 8 Bit IEEE 696. 
UFDC-1 5% and 8 Floppy Disk Controller 
(BIOS available) A& T . 
Clock/Calendar A&T .......,.,.. 
Prototype Board(SUN-721) ......... 
Mother Boards/Card Cages 
(6, 8 & 12 Slots) are available .... 


0. - -$5.95 


‚. $155.00 


.CALL 


SP COMPUTERS, INC. 
P.O. Box 4073, Burlingame, CA 94010, U.S.A. 


1-800-421-5775(ORDERS ONLY) (213) 644-1140(CA. Order & INF.) 
STORE HOURS : 9:00 a.m. to 6:00 p.m.(Mon.-Fri.) 10:00 a.m.-5:00 p.m.(Sat.) 


General Products 


SAM WOO HIGH RESOLUTION DISPLAY 


222 MHz Bandwidth 

» Composite Video 

~ Anti-glare Screen 

i^ Passes FCC & UL Approved 

м, 1000 Lines or 132 Charactors Across 


12" AMBER or GREEN 
ж ж ck SPECIAL п ж Ж 


| * 10MB Hard Disk Drive (Internal) " 


w/Controller for IBM P.C 


System) IBM Format 

ж S-100 12 Slot Motherboard A & T... 
Bare Board 

ж IBM Prototype Board (SUN-208) 

* ВАМ 4164 (150ns) 


—— ج س ا س 
TTL IC, ROM, RAM & CPU CHIPS, СОММЕС- |‏ 
TORS & IC SOCKETS ARE AVAILABLE. |‏ 


TERMS VISA, MASTER Card, C.O.D 
(Cash or Certified Check Required). Check 
(Allow 2-3 WKS for Clearing) Shipping & H/C 
$3.00 for 3 Lbs plus $0.50 for each add Lb. 
Calif. residents add Calif. Sales Tax. 


IBM & Apple are registered trade marks of IBM 
& Apple 


TEL. (415) 340-1006 
TELEX: 4070477 MONS 


Monday thru Saturday - 8:30 am thru 5:30 pm 


MICROSOFT 

Flight Simulator (IBM) ........... $ 34. 

Flight Simulator (Apple) Sublogic....33. 

MELDE sg аана namens 128. 

Multitool Word W/Mouse ........ 315. 

Pascal Compiler................. 235. 

[O61 7 MeMMMEEIGEM—— 335 
PBL CORPORATION 

Personal Іпмеѕіог................. 95. 
PEACHTREE 

PeachPak (AR, AP, GL)........254. 
ROSESOFT Prokey ................. 93. 
SOFTWARE PRODUCTS INTERNATIONAL 

Open Access ................... 367. 
SATELLITE SOFTWARE 

Word POTTED tin... аё... дз eas 275. 
SOFTWARE PUBLISHING 

Pfs: File 

Apple ........... —— 74 
ЕИ 2... оаа msg оу... 84. 

ha du oo ess eee ee ene aa e 74. 
SOFTWORD SYSTEM 

Multimate ...................... 265. 
SORCIM SuperCalc І Apple. ....... 185. 

SuperCalc Ill IBM................ 167. 
STATE OF THE ART (FM Series) 

Bookkeeping..................-- 350. 
SYNPSE File Manager ................. 
WOLF Movel анов 119. 
VISICORP 

Visicalc IV ........ — — 170. 

Ете ТОЛО ОАО Т Г Т, 275. 


TERMS: All prices subject to change. Cashier's check, MO, Bank Transfer. Allowtime for 
company or personal checks to clear. Prices reflect cash prepaid discount. VISA- 
MASTERCARD/Add 3%. California residents add sales tax. 
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SHIPPING: UPS Surface Min. $3.50 within USA Continent. 


HARDWARE 


PRINTERS 

Okidata Epson .................. Call 

|o —————————— Ё Call 
HAYES MICROCOMPUTER PRODUCTS 

Hayes 300 Baud ............. .. $205. 

Smart Modem 1200B ............ 434. 

Smart Modem 1200 ............. 485. 
MONITORS 

Amtek 127 919JA i... oso 169. 

Princeton RGB Hi Res ........... 480. 
MEMORY CHIP SET 

(64K/9 chips)..................... 45. 

AST 6-pak 64К.................. 266. 
KRAFT & TG Joystick.................. 

|o ae йб ee 85. 

qu LE ee E 35. 
QUADRAM 

Quadboard 11 64K .............. 285. 

@їшааво!@Г — —— 206. 

25) | A — 525. 
STB - 

Color Graphix Card..,........... 375. 
HERCULES 

Graphi Gard. ш. . ак... аа. 350. 


TALL GRASS Hard Disk 20 mgb .2296. 
VERBATIM DISC 


E, +... 24. 
EDS do Pk. eerta 34. 
INTERNATIONAL INQUIRES | 
WELCOME 


Circle 457 on inquiry card. 


ec 


| Disk Drive, "(Toshiba Half or 
Tandon - Full-High), Регѕуѕі 
_Color Card, Amdek 300 
Monitor, Dos 2.1 

| PLUS!-A 10MB HARD 
} DISK SUB SYSTEM 
All For Only: 


» $2699.” 


53 
ty ^ (We configure and test the 
‘system for you аі no extra cost) 


К“ 
hy S 
> „%. 

^ x 

AP 

$ 
ыыр 


DRIVES 


TANDON TM-100-2 $199.00 
SLIMLINE DRIVES: 
TOSHIBA $165.00 
HITACHI $165.00 
PANASONIC $165.00 
TEAC 55B. | . .$165.00 


MONITORS MULTIFUNCTION BOARDS 
AMDEK 300 $135.00 AST |/O«1 SER & 1 PAR $179.00 
AMDEK 300A $149.00 AST SIX PACK 64K, 1 SER, 
AMDEK 310A $16500 41 PAR $269.00 
AMDEK COLOR I BEST PRICE AST MEGA^64K, 1 SER $269.00 
AMDEK COLOR II BEST PRICE AST COMBO $269.00 
PGS Hx-12___ $475.00 QUADBOARD 64K $269.00 
PGS MAX-12 $195.00 (EXPANDABLE TO 256K) 
PGS SR-12______ $625.00  QUADBOARD 64K, 1s, 1p, GAME PORT 
IBM MONOCHROME DISPLAY $26000 (EXPANDABLE TO 384K) —— $299.00 
ІВМ COLOR DISPLAY $59000 IBM COLOR GRAPHIC 
QUADCHROME C. DISPLAY. $59000 ADAPTER $225.00 


PRINTERS IBM MONO/PRINTER 
EPSON FX 80 $489.00 ADAPTER 2. $230.00 
EPSON FX 100 шр TESTET COLOR 
EPSON RX 80 $295.00 ADAPTER $199.00 
OKIDATA 82A $299. 09 ADAPTER $215.00 
OKIDATA 83A $569.00 HERCULES GRAPHIC $349.00 
OKIDATA 92P $39900 PLANTRONICS 
OKIDATA 93P $649.00 COLOR PLUS BEST PRICE 
OKIDATA 84P $79900 PARADISE MULTIFUNCTION 
OKIDATA 2410P $1999.00 CARD __________ BEST PRICE 
TOSHIBA P1351 $139900 64K RAM UPGRADE KIT $50.00 
TOSHIBA 1340... $825.00 mere ce po 
NEC SPINWRITER 3550 _ $1650.00 $215.00 
NEC SPINWRITER 7730 —— $1750.00 
NEC PINWRITER 80 COL. —— $720.00 


NEC PINWRITER 136 COL. — $960.00 


QUAD INK JET PRINT... $799.00 

CITOH 40 CPS BEST PRICE a 
CITOH 55 CPS_______ BEST PRICE APP. 
GEMINI 10X $290.00 " 4 И У 


GEMINI 15X $390.00 


BROTHER HR-25 $719.00 
BROTHER HR-35 $925.00 
SILVER REED 500P $465.00 
SILVER REED 550P $570.00 
SILVER REED 770P $995.00 


ACCESSORIES ON NEC & OKIDATA 
PRINTERS AVAILABLE. 


Circle 453 for Dealer inquiries. Circle 454 for End-User inquiries. 


SOMEBODY 
To Have The Lowest Prices! 


| IBM PC, 256k, 320k. 


COMPUTER” 


STB RIO PLUS 64K BEST PRICE 
STB SUPER RIO 64K — BEST PRICE 
STB PIGGYBACK FOR 


SUPER RIO BEST PRICE 
STB GRAPHIX PLUS II $375.00 
MODEMS 

HAYES 

SMART MODEM 1200 $469.00 

HAYES 

SMART MODEM 300 $209.00 

HAYES 1200B 

PLUG IN MODEM CARD $429.00 

QUBIE PC 212A/1200 

INTERNAL $275.00 

QUBIE 212E/1200 

EXTERNAL $299.00 
HARD DISKS 


10MB HARD DISK SUB SYSTEM 
INCLUDES: 
SOFTWARE, CONTROLLER, CABLES, ETC. 


INTERNAL $850.00 
EXTERNAL „mrm $1025.00 
TALLGRASS TECHNOLOGY 
12MB W/TAPE BACKUP ___ $2750.00 
20MB W/TAPE BACKUP ____ $3199.00 
35MB W/TAPE BACKUP ___. $4350.00 
INTERFACE IBM $125.00 


POWER BACK-UP SYSTEM__ $479.00 


GENERAL 
MAXELL 
DISKETTES MD2 $35.00/box 
CONTROL 
DATA DISKETTES —— — —.$30.00/box 
MICROSOFT MOUSE $130.00 
MOUSE W/WORD $339.00 
KEYTRONIC 
KEYBOARD KB5151 $199.00 


PARALLEL CABLES... BEST PRICE 
IBM PC DOS 2.1 BEST PRICE 


We also carry 
CORONA, APPLE lle, 
APPLE Ilc, 
MACINTOSH, 
TECHMAR. 


Many other products available, Please call for Low, Low Prices! 


ó 2 


‘PRODUC TSS 


(714) 838-7530 
2640 Walnut Avenue, Unit K, Tustin, California 92680 


Prices & availability subject to change without notice - IBM is a registered trademark of IBM Corp. 
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"PERSONAL SERVICE" 


ORDER LINE 7 AM-7PM MST 800-528-8960 sate - CS 
2017 E. CACTUS ө PHOENIX, ARIZONA 85022 


All prices arefor cash, cashiers check or money order, Allow 4 weeks bank clearance for personal checks. c.0.b.'s. Visa/MC, and P.O.'s accepted at additional charge. Prices subject to change. 
Returns must have authorization number and are subject 1o a restocking charge. 


| -— _._. —— 
CO U S IF OR IBM PC Novation-Access 1-2-3 


ALTOS c РС —2 Call $ave $ | Mioropro | М "e w/Crosstalk XVI ............ Call 
А esearc ordStar/MailMerge ........... i 
APPLE Six Pak Plus—from ........... $279| тЇо$!аг.............................. 299 اداد‎ qa e pcs 
Combo Plus |l—from .......... 279 БОНО... „нангал, 159 Anchor All d E ol 1 
COLUMBIA Mega Plus—from ............... 309| Сас5аг................................ 99 | Anchor All models ........... Cal 
МО РШЕ ПЕЙТЕ. „аке 139 | Microstuf Місгосот Ега 2 
uadram (oS: | ern WISOTIWAFE ..................... 
COMPAQ Quad v Ik 105 /Soft 349 
Quadlink .............................. 489] Microsoft 
FRANKLIN Quadboard .......................... 289 | Минр!ап.............................. 159 
Quad 512 PIUS .............. ans 249| Ashton Tate 
IBM Quadcolor ........................... 229] | Framework .......................... Call HAYES QUBIE 
SOFTWARE oo -— —— 185 
LEADING EDGE Latus Ram Memory PROMETHEUS 
4164-150 ................ 49/9 per set LOWEST PRICES 


NORTHSTAR SAVE © Д 


SANYO 
550-555 Systems ........... 


ACI 5, 10, 20 MB Hard Disk 
System w/6 MB Cartridge 
Back-up 


YO SAVE 


S... from $699 


TELEVIDEO RS232 Port х Alpha Omega 
ZENITH Directly Interchangeable with Sanyo. Can be 10 MEG w/controller 
programmed for bi-sync operation .................................... 79 | TEAC 55B 
RS232 Port W/Cable 
TERMINALS As above with Modem Cable ....... 99 | TEAC 55F 


Adds 
А-1 Green ..................... 475 
А-2 Green ..................... 490 


Dem Galle Up о а ананан tn tacto SS 
PRINTERS 


Tallgrass Tech 


Viewpoint 60 ................. 619 | Blue Chip p Hard Disk System 
Hazeltine M120/10 ...... 279 | А! models . Call | EXP 400... Tandon 

Gatit | oem ceres 445| | М120/15...... 349 | Juki = = | | EXP 500...... 51⁄4” TM 100-1-SS/DD 

Ta M M 435| Соп | $6100 ....... EXP 8850... 399 

Espirit IIl ......... өю... d 575| 1990 AP ...... 499 EXP 770 ..... Call 


jr ^ — — M. ha M Lam э манин Star Microtronics 


ОМТ 102 Green ............ 535 ae. ЖЕ ae ME. NM 
ОМТ 102 Amber .......... 550| 8510 ВРІ. 389 | 7710 . pm (96 TPI Quad Den) .... 339 
ОМТ 103 Green ............ 840|  A10-20 ........ p а Indus 
OKIDATA 160L GT—Apple .................... 
QVT 103 Amber ........... 850|  F10-40 ....... /Tractor....549 ae 
Televideo — ы | F10-55 ...... LOWEST PRICES 1801. n GT—Atari 
———— Panasonic w/Tractor... 769 Micro-Sci 
— ЗИД UU cess All models .. Call и А-2 (35TR) 
8051 ивмсоог.1299 | Qume А-2Ө (BEIM) ........ m 
ах Daisywriter Letter Pro .... 629 — — Rana 


uud c AE o Ke 11/40 


Visual 50 Green ........... 599] 620 AP! ....... “woe س‎ 120 Ltr. qual... 3985 


Visual 55 Green ............ 720| 630............. WIBM IF...1569 130 Ltr. qual...549 


Wyse 
Sheet Feeders ACCESSORIES | 


High quality mechanical single bin feeders for Diablo, 3M 

Qume, NEC, C.Itoh, Ricoh, Daisy, Daisywriter, Juki, 514" SS/DD 

Dataproducts and others (specify type) 51%" DS/DD (96ТРІ). 45/Box 
————— „Т. Electronic Dual Bin sheet feeders for most printers Memorex | 


Tractor Feeders 5%” SS/DD 18/Box 
High Swiss quality bi-directional tractors for Diablo, 54" DS/DD 23/Box 


Transtar Elite Il 


Elite 111 


Wyse 300 ..................... 
| Zenith 


NEW Qume, NEC, C.ltoh, Ricoh, Radio Shack and others, Elephant 
| (specify type) 514" SS/SD BULK ... 1.50 ea. 
AMDEK BMC (Color) Silver Reed Head 


CALL 249 
SAVE 


| Leading Edge 4 E n [| T TL 
l Gor REB „а, SAVE 


Cee ene ewe ER RHE mRNA EES 


51⁄4” Disk Head Cleaner 
Car. —— > 
Printer Type Head 
Cleaner) 
Kraft 
Tl o AM 
Standby Power Sys. ..... 
Switch Boxes 
Parallel & Serial 


Surge Protectors 


2160 PORTABLE w/Dual 360K Drives, 
320K RAM Memory, Microsoft Word & Multiplan, 
ТЕ” АЙШЕ i re oem and Serial & Parallel Ports 


1 Zenith Chips 64K (4164-150 
UR —— VHS VIDEO RECORDERS الیب‎ ад ) 


12" Amber Screen MONITORS — All models w/Graphics Illustrator | 


"uivsyuruiénun-KBbb»pbrb»hásmp»pmpm 
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7141.500 74500 GENERAL PURPOSE BOARDS | New Multichannel Hobby 


74LS00 гә 74.886 150 | мс BLANK BOARD — HOLES ON 100” GRID, No ETCHED CIRCUIT Microwave Antenna System 
ل و‎ 24 144568 135 | 74502 30 pt PRU E Freq. Range: 2.1 - 2.7 GHz 
Hi FA тоер ме 74503 30 No. Contacts Size Contact Centers Price 
741504 30 7405173 135 | 74804 5 P 441-1 22/44 4.5" x 6" 156" 9.95 Includes: 
74LS08 30 7405175 90 | 7,509 65 Р 721-1 36/72 4.5" x 6" 100" 9.95 С 
74509 30 7445181 250 | 74599 8 Р 722-1 36/72 45" x 9" 100” 10.95 Down Converter 
ые ا 2 ا‎ 145 | 7451 95 D— SUBMINIATURE CONNECTORS 2. 20" White Painted Dish 
74LS12 30 7405192 145 |М 35 ecc Right Angle PC Mounting 3. 60' and 3' Coax Cable Set 
ыз 75 T4583 145 | 74522 85 [а | „Эже c | desee ү UST Dues |. НО abuse EP DEN 
740545 35 7405195 145 ~~ = Part No. Охх5 | ноххР | Roxxs (DxxcGy| оххс |  luneable Power Supply 
74LS20 25 7405196 135 | 74538 55 Contacts 9 5. Mounting Accessories 
74L$21 30 7415197 1.35 74540 15 ; 

‚95 —— and Instructions 
74LS26 30 745240 185 | à 
74LS27 30 745242 185 | 74561 395 zi ALL FOR $97.95 
74LS28 30 745243 1.85 74574 95 , . 
74LS40 30 745244 225 | 74986 35 MODEMS IC SOCKETS 
иш 5 ние ume s | нн = Re wnae 
74LS51 r^ 74 $248 im 748113 95 HAYES IBM PC SMARTMODEM 1200В, Plug-in 44900 1-99 100 
atm б yee in 748114 1.25 SMARTCOM If COMMUNICATIONS SOFTWARE 99.00 
hers x SM: Т8 745124 3.65 SMARTMODEM 300, AUTO ANS/DIAL. 300 BAUD. 95232 199.00 8 PIN WW 55 45 
74LS73 25 745253 175 745133 95 SMARTMODEM 1200, AUTO ANS/DIAL, 1200 BAUD, 95232 475.00 14 PIN WW 65 55 
"mes "s MAE 150 745134 125 SMARTMODEL lle. 300 BAUD. AUTO ANS/DIAL. Plug-in 249.00 16 PIN WW 65 55 
74—575 45 745259 295 749135 1.65 SMARTCOM | COMMUNICA TIONS SOFTWARE 79.00 18 PIN WW .89 79 
741576 45 7415260 115 са: 225 E 20 PIN WW 1.00 90 
7ALS78 — 75 74521 375 | 745138 125 RESISTORS JOYSTICK FOR 22 PIN WW 115 105 
7T4LS83A 75 145266 1.35 i % WATT 5% CARBON FILM 24PIN WW 1.19 1.09 
745140 1.25 1 i 28PIN WW 

74LS85 75 171415273 1.75 FROM 1 OHM TO 10M OHM APPLE [| 1 9 95 1.45 1.35 
74LS86 35 7452795 195 | 245151 125 сар - - . 40 PIN WW 1.89 1.69 
74LS90 75 7405279 175 ; ce Ра LP = LOW PROFILẸ 
741592 75 745283 75 | 745157 185 ЮП pes 1.89 019 ea . 6 PIN LP 10 
741595 75 7145293 125 Mmi Е 5000 pcs 009 ва tor ІВМ Р/С $22.55| 14 PIN LP 14 12 
74LS96 75  74LS295 1.65 745163 295 ‘aAWATT 5% CARBON FILM 16 PIN LP 16 14 
74LS107 35 745298 165 Ws on 50 pcs 1.25 025 ea 8087 18 PIN LP 18 16 
74LS109 45 7415323 2.95 745175 225 100 pcs 2.35 024 еа MATHEMATICS 20 PIN LP .28 .26 
74.5113 5 7405324 115 | 348188 355 1000 pcs 11.50 .012 ea $189.99| 22 PIN LP 28 24 
14.5114 75 7405347 155 | 745194 255 5000 pcs 52.50 01!ea |CO-PROCESSOR 24 PIN LP 30 26 
74LS 122 95 745348 1.45 748195 255 28 PIN LP .40 32 
74LS123 95 1745352 1.65 S dv EPROM 40 PIN LP 48 38 
74LS124 35 745353 195 | 745198 255 | i FOR APPLE l! & lle рееау ben Ue a1 
145125 75 7145363 195 | 745225 e Apple II/lle Programmer 
74LS126 35 7425365 125 ] „ш. pas Compatible 16K RAM CARD far aia ti 

| 74532 95 745366 125 | : s рр U/V EPROM ERASER 
74,9133 15 748367  .95 | 745242 295 Disk Drive [Compatible with 00 : 
ENT 2 wes cp | 4 ke DOS 33 CP/M $39.*: $149. General Industries 
7418138 ‘95 745373 155 748251 2.25 Visicalc. PASCAL Programming 2716, 2732, $37.50 
A So es JA S374 195 | 749253 = 1 YR, WARRANTY 2732A. 2764, 27128, 
ишш E oman | Hee e nae zee а, | SUPER COOLING 
74LS 148 95 74.5377 . | 
1745151 75 745378 155 RUD s control programming, FANS For APPLE 
74LS153 75 74,8379 1.55 - по additional WITH SURG $37.50 


55 | 745283 355 
| 748287 395 
745288 395 


7405154 95 7415381 
7415155 75 745385 1.95 


7405156 75 745386 1.25 
7405157 75 748300 255 OE В = 
ICONES улы ce Build Your IBM 


74LS 160 75 7415395 155 
141511 75 745424 195 | 745387 255 
14552 75 745640 195 | 745471 299 
74LS163 75 745668 275 | 245472 Fee 
144564 95 745645 195 | 745473 Tas 
14565 95 745670 150 | 745474 Sos 
74LS690 150 


МО55 STATIC | SOUND 
EPRON | RAM CHIPS 


2708 

2716-450 е л 285 76477 2.95 
9101 4.95 895 

2132-450 І 2114-450 1.95 76489 : 


PC/XT Compatible 


DEALER AND at 
OEM ARE 


INVITED Competitive 
Completed Prices 


Unassembied 
System 


АҮЗ-8910 9.95 '‏ ت 
дшш Tas dris ags | ree 1295 Î Hardware Only $1,379 АЯ‏ 
| .+ 575 6116-4 | 2764-250 
MULTIFUNCTION BOARD p ji E ae‏ 6.75 6116-3 2764-300 
ҮЕ, m wi 96 Abe 7.95 a2 Yt ports, 1 parallel port real time clock, 64k RAM up [‏ 
116LP-4 6.75 "kr >. Baa a ES as ae 219.00‏ 
TMS2716 7.95] 6116LP-3 6.95 * Floppy disk drive controller board ........... 119.00 +‏ 
TMS2532 595] 6116LP-2 ° Маш disk controller board/DTC 5150BX ......299.00 aq p ct — " —‏ 
e Color graphic board ................. .....199.00 * with socket гог со-ргосеѕѕог‏ 
IC | DYN. RAM , een + color + graphic board ......299.00 * 8088 is supported by 8259A interrupt controller and 8237‏ 1984 
Master Manual! 4116-200 1.95 e Panasonics disk drive, 320k, half height ...... 129.00 DMA controller‏ 
pius | 4116-150 • Hard disk drive 10 MB/Shugart 5А712 ,...... 549.00 * 2 (two) 28 pin sockets for ROM‏ $79.95 
—R 4116-120 e 100W power supply with fan ............ ,..129.00 *8 (eight) expansion slots‏ 
shipping | 4164-200 "Ioco aia c cni 109.00 * No RAM on board (RAM is on multifunction board)‏ $5.00 
r 4164-150 2.097152 e Manual aM он A E a эта а ае атна — oM Bare Board г. ДД Ө А e e IR RN ы Кы ыы: ЛВ 69.00‏ 
s or тт eo iR RERO мө өн 419.00 Ready Board ,..... M x a Ed 179.00‏ 2.4576 
a High resolution color RGB monitor/Taxan .....399.00 (With IC sockets, resistors, capacitors, connectors, crystals,‏ 3.2768 
e High resolution green monitor/Taxan ......... 119.00 transistors soldered)‏ 9,579899 
e Monitor stand „ооо ааа. 19.95 Tested Board (w/o ROM) .................... 299.00‏ 
120.00 . و Каке‏ ا INE LLL kL‏ ی و ی ا وی و e Hayes 1200B modem шз они eee teenies meee , 399,00 IC kit uin d‏ 
Hayes 1200 modem ............. аа 0, 187000‏ * 
e -‏ 
н M daran „НЫ . Wn а o NM а: ІВМ is the trademark of International Business Machines.‏ 


e 50 5% Diskett Store ,, „һә. заган... 19.95 Prices subject to change without notice. 


TERMS: For shipping include $2.50 for UPS Ground or $3.50 for UPS Blue Label Air. 
Items over 2 Ibs. require additional shipping charges $10.00 minimum order. 


10. 73863 
LI и COD Additional $2.00 Fee. 
à 4. 31818 IBM is a trademark of International Business Machines Corporation. Apple is a trademark of 
aa x “pple Compuler. Price is subject to change without notice. 
| 17.430 CAPACITORS 1-(800) 821-3628 
18.0 * Ceramic Disc 
IN x Electrolytic 
22.1184 А i C 
32.0 "= 
* Monolithic 4962 EL CAMINO REAL * LOS ALTOS. CA 94022 * (415) 962-9265 


TELEFAX (415) 962-8249 TXL 171947 HANDWELL LTOS 
Circle 185 on inquiry card. NOVEMBER 1984 * BYTE 533 


"e Pau au tata AS 


Introducing Б sud 


Ak 


Е 


the ULTIMATE | 

personal tax program 
e |BM PC or 10096 compatible 
e 33torms,schedules & worksheets 
e FAST! Complete return in З sec. 
e Windows! 
€ Exceeds IRS print specs. 
e Full depreciation support 
ө Much more! 
e CA/ AZ available December-$30 
Req. 192K $65 plus $5 ship/hand 
(CA resio add 62% sales tax) 


5674 Honors ban Diego. CA 92122 
(619) 453-8722 


| 
х 
: 
: 
: 
: 
| 


eee ШЫ a a a it ЖОШО aan Pu au a a" ШОН, 


as. Lets you Design, 
create and run 


Forecas ts, problem solving 
Simulates, expert systems on 
the IBM-PC or 
Tutors, DEC Rainbow. No 
Decides, programming, uses 


Evaluates English language 
” knowledge base. 


Solves 
95, 
Reports. $ 


Level 5 
Research 


4980 S-A1A, Melbourne Bch. FL 32951 


305/729-9046 
CREDIT CARD ORDERS ACCEPTED 


Circle 241 on inquiry card. 


LOW COST UNIVERSAL 
ECE) FROM PROGRAMMER 


ж SUPPORTS: (EPHOMS) 2556 THRU 84, 2716 THRU 512, 
27C16 THRU 128, 68732 TIRU &6 (EEPROMS) 52813 
THRU 33, 28164 THRU БАА (MICROS) 8741 THRU 49H 
NO PERSONALITY MODULES, ONBOARD POWER SUPPLY 
RS232C INTERFACE, XON-XOFF, RTS, CTS, DTR 
ACCEPTS KEYBOARD ENTRY WITH LINE EDITING 
ACCEPTS ASCII, INTEL, AND MOTOROLA FORMATS 
USER FRIENDLY MONITOR FOR 1/0 DEBUGGING 

FAST PROGRAMMING SUPPORTED: 2764 UNDER 3 MIN. 
LOW/HIGH BYTE PROGRAMMING FOR IG BI'T DATA PATH 
BYTE, BLOCK, OR CHIP ERASE (EEPROMS ONLY) 

LIST IN INTEL OR MOTOROLA HEX FORMAT 

VERIFY PROGRAM AND VERIFY BLANK COMMANDS 


$ 
t 
* 
x 
* 
$ 
з 
* 
mh 
* 


1409-01: 4K FIRMWARE, PCB, XFORMER, DOC $90.00 
1409-02: 1409-0] + FULL SET OF PARTS $200.00 
1409-03; ASSEMBLED AND TESTED UNIT $300.00 
1409-11: SK FIRMWARE, FCB, XFORMER, DOC $125.00 
1409-12: 1409-11 + FULL SET OF PARTS $250.00 
1409-13: ASSEMBLED AND TESTED UNIT $350.00 
* COMMUNICATION DRIVERS FOR MOST PC'S $35.00 


*»*» & ¥ + ++ + 


KUO MICROSYSTEMS 
6322 MOJAVE DR, SAN JOSE, СА 95120 
Tel.(408)997-7685, THX 4995363 


EEE‏ و 


“ыныр 


—- (800) 621-0852 ext. 355 й 


Complete package includes: 


Simulator: 
Runs 58000 programs оп your B-bit system. Full set cl 
68000 instructions and CP/M function calls available, ope- 
ration abort anytime. 100% protected system ВАМ. 


Cross assembler: 
Fast. unlimited program length, long symbols (12 charac- 
ters distinguished}, liie includes, conditional assembly, 
command line switches, interactive operation, brilliant li- 
sting output. delailed symbol table, symbol reference, 32* 
bit Arithmetic. 


Debugger: 
Single-step, trace, breakpoints. register and memory 
manipulations, 10096 program execution control. 


Fast running machine language soltware! - Interested? - 


These 3 high-performance tools all for $ 395 
- Available on 8" and most 5" formats lor Z80 CP/M. 
- Free airmail shipping to the US (abroad, add 5 7.50/packge) 


Send check of money order to: 


Witke Software Engineering 
Р.О. Box 1727 . 5100 Aachen 1 
iD ‘| West Germany · (01149) 241-306 81 


Circle 208 on inquiry card. 


THAN EVER ON 


V», 3M Scotch 
~£ DISKETTES 


$1585. sw 5800р 5% wom у, 


5%” SSDD-S6TPI $2.33 ea. 5%” DSDD-96TPI $2.94 ea. 


^ SAVE MORE 


8'SSSD ... ...$2.05ea. 8" 5500 $2.50 ea. 


8" DSDD,..$3.10 ea. 
Add 5% for orders less than 50 5%” diskettes. 
All diskettes are boxed in 10's with Tyvek sleeves, reinforced 


hubs on 5'4*, user identification labels and write-protect tabs. | 


PM 5%" DISKETTES—A dd $3.00 per 100 or fewer diskettes. 
8° DISKETTES—Add $4.00 per 100 or fewer diskettes. Payment: 
VISA and MASTERCARD æ cepted. COD orders only, add $3.00 
handling charge Taxes: Illinois residents only, add 8% sales tax. 


WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCT AND QUANTITIES! 


For orders only: 1-800-621-6827 
(In illinois: 1-312-944-2788) 
(All other calls: 1-312-944-2788) 
Hours: ЗАМ-5РМ Central, Mon.-Fri. 


DISK WORLD), Inc. 
Suite 4806 « 30 East Huron Street « Chicago. Illinois 60611 


DISK 
WORLD! 


SAFEWARE Insurance provides full 
replacement of hardware, media and 
purchased software. As little as $35/yr covers: 
• Fire • Theft • Power Surges 
* Earthquake * Water Damage * Auto Accident 


For information or immediate coverage call: 


1-800-848-3469 


In Ohio call ( 64 22 262-0559 


SAFEWARE, THE INSURANCE AGENCY INC. 


Circle 363 on inquiry card. 


THE 
RELIABLE 


ONE 


3M DAY AFTER DAY 
5'A Diskettes 


"APPLES TO APPLES" 
We will BEAT any price on 
ЭМ Orsheltes in this issue. 


Guaranteed same day shippingot in- 


about 1.DAY AND 2-DAY delivery 
SM (available for a reasonable 
upc 


Come on...Take the Challenge...The Call is Free! 
SS-DD-RH $1.62 SS-DD-RH 3 
| SS-DD-96TPI-RH ..$2.45 DS-DD-96TPI-RH..$3.05 
10% Surcharge for quantities legs than SI desheties. 
Hard or Soft Sector with Reinforced Hub (RH) 
UNLIMITED WARRANTY. Sold in Boxes of 10. 
d Precision Data Products 
P О. Bex 8387, Grand Rapide, MI 49508 
10101! 452-3457 © Michigan 1-800-632-2468 
Outside Michigan 1-800-258-0028 


Mi Residents, Add 4% * ORO 


oc 
Sales Tax. | З mula "FREE 
Shipping & Handling, = 
Add $3.00/100 = 
As C. 


C.O.D. Add $2.00 OD. 


Circle 337 on inquiry card. 


SPEED UP YOUR 
dBASE 


PROGRAMS 
with dB/RA, dBRX, 
авВх/87, 
анЕ РЕН & КА+ 


Add arrays, math functions, 
8087 support, syntax 
checking, animation & 

windowing. 
Call or write for details! 
GRYPHON.... 


micro prod ucts 


PO. BOX 6543 SILVER SPRING, MD. 20906 
(901) 946-2585 


See us at COMDEX in Las Vegas 


Circle 183 on inquiry card. 


"IBM9 Compatible 


a l 


E-PROMS — Call! Lowest Prices Anywhere 
*4164-150/200 
2764-250 
6116-4 P3 
256K .... 
| TTL & HCT Parts — now avail 


| XIDEX DS DD Box of 10 
*TM-100- z 


Add $3.95 Shipping to all orders * Prices subject to 
change = PO.'s on approval * C.O D. ОК, All new, no 
surplus, no seconds, QUANTITY DISCOUNTS. 
3310 W Main St., Татра, FL 33607 
In FL and for info, call 813-875-0299 
FOR ORDERS ONLY, 800-237-8910 § 


QOO ZEE TELEX 330690 


Circle 323 on inquiry card. 


ON THESE 
IN-STOCK 


a 


4 


= PRINTERS] 


OKI DATA 


"Fe@abeseoaeerese 


+ 


"WWN:' ООО гг >С) 


w 


А 


SAVE. 


PRINTER 
INTERFACING 


APEFACE 

TYMAC CONNECTION... 
AXION , wescenes 
MICROBITS.,..,........, CALL 


BLUE CHIPS 


CARDCO 


GEMINI 10X 
$249.00 


STAR 
MICRONICS 


GEMINI 15X .,.,...... 


PRINTER INTERFACE.. 
PRINTER INTERFACE m 
FULL GRAPHICS.....$65.75 


Citoh 


Gorilla GX100 

Gorilla Serial [ 
Prowriter 8510..,.... $315.00 
Prowriter Il ....<...... 5575.00 
BOOD decease 

Starwriter 

Printmaster 

Sheet feeder 


4 


"c 


a- 


MANNESMANN 
TALLY 


SPIRIT 80 
MTL-160L 
MTL-180L 


EPSON 


НХ-ВО............... a 


оог: 


D4018............... $1399.00 


LEGEND 
880...................$259.00 
о ovi ИИИ 
ПОШ —— ——! 


PANASONIC 
траффафФ ROT $228.00 
„зеет $299.00 
's^6bbodetàatóteten $439.00 


NEC 


NEC 8025 ............ $699.00 
NEC 8027 ............ $359.00 


|DISKETTES | 

“EDL Dea О УК ОО 

MITEY MO .....79.95 SKC-SSSD WES end 
MICROBITS 


SKC-SSDD EIPTTPTITEPTEEY! 817.75 
MPP1000C ...........$109.00 


SKC-DSDD .............821.75 
NOVATION ELEPHANT 
$89.00 


§14"SSSD eeoasreysases $15.80 
$129.00 


NEC 
JB 1260 Green 
JB 1201 Green 
JB 1205 Amber 
| JC 1215 Color ....... 
JC 1216 RGB 


TAXAN 
100 Green .....,,.... 
105 Amber 

400 Color RGB ,.,... 
410 Color RGB . 
420 Color RGB-IBM 
121 Green-IBM 
122 Amber-IBM 
ZENITH 


» 
> 


$255.00 $295.00 
$399.00 à 
$349.00 . $459.00 

$145.00 


$149.00 J-Cat 'егеатвететазтутет т. г 


ст — LAR SES +s“ 


5Sa” SSDD CELETTE EZETEES. $17.88 
5¥%"DSDD „Фәр ede я ф $22.99 


Ф 


- " 


$229.00 


м 


commodore 7 : 


8 
T 
6. 
O 


Ae TEE. 


STSI Till Stand 


AMDEK 


310 Amber-IBM 


| Color 4T-IBM . 


ЕЕ 


KOALA 64 
KOALA TABLET 
PROGRAMMERS GUIDE...$12.75 
SCARBOROUGH 64 
SONG WRITER О... $27.75 
PHI ВЕТА FILER....$32.75 
MASTER TYPE $27.75 


ATARI 


CONTINENTAL 
HOME ACCOUNT D....$44.75 
TAX ADVANTAGE... $35.75 


BUSINESS 


VISICALC ....,........ $159.75 
LETTER PERFECT 
TA 


OEADLINE нивоа ч фарба > , $34. 75 


ENCHANTER..... .. 


ENN ENNY 


AMERICA’S MAIL ORDER HEADQUARTERS 
LYCO COMPUTER 
WORLD'S LEADER IN SALES & SERVICE 


Circle 252 on inquiry card. 


B 


SG 1000 Green ...... 
SA 1000 Amber ..,... 


300 Green ...........- 


Color і Plus ........... 


$ 35.00 
$ 99.00 
$109.00 


$139.00 
$149.00 
$159.00 
$259.00 


ZVM122A Amber ..... $ 95.00 
ZVM123G Green .....$ 85.00 
2VM124 Amber-IBM . $129.00 
ZVM131 Color ......, $275.00 
2VM133 RGB ........ $389.00 
ZVM135 Composite $449.00 
ZVM136 HI RES Color $589.00 


GORILLA 


12" Green . 


"vet 


Smart Cat 103/ 


Smart Cat 103/212 ... 


AutoCat 

212 Auto Cat 

Apple Cat ll .. 

212 Apple Cat .... 

Apple Cat 212 
(Upgrade) 

Smart Cat Plus 


... $439.00 


.. $589.00 


shane — с 


12" Amber . 
> eum. — one M 


ODE Mee a 


IBM-PC | 


‹ | COMPATABLE | 


Portable 256K-Amber...$1995 
PPC22G 

Portable 256K-Green.. 
PPCXTA 

Portable 256K-1 ОМед .. $3295 
COR128K 128K RAM..,$ 159 


.$1995 


COLUMBIA DATA 


1600...,...... 


TELEVIUEU 


TS1605...... gre e andi sois 


tt ж 


4 


ener ont pan coer ee ET ea 


HARD DISK 


DRIVE 


IBM, APPLE 


$975.00 

20 MEG cise ete «й $1399.00 

ЗО MEG ..essssrasesa +> CALL 
*D.O.S. EXTRA 


INNOVATIVE 
CONCEPTS 


DISK STORAGE (10) $4.95 
DISK STORAGE (15)..... $9.95 
DISK STORAGE (25)....$19.95 
DISK STORAGE (50) 

w/loCk, п... еее $25.75 
DISK STORAGE 
ROM STORAGE 


„йы e ж 


$169.00 
$389.00 
$209.00 
$539.00 Е 
‚ $239.00 9% MO2... 


$249.00 


MAXELL 


ба” MD-1  — S QS 
ненна 424.89 


СЕВТВОМ 


CASSETTES 


$359.00 CC-10 (12) 


CC-20 (1 2) ona 


Клоо анан 


ans ba 
Ag Rm EUM 


501 DRIVE ..,........ $309.00 
SD2 DRIVE .,........, $499.00 


PERCOM 


ADD-ON 'ORIVES 


-$3475 OVER 2000 SOFT -WARE TITLES IN STOCK AT sa DOUBLER 


ж 


POLICY 


Fisk Free 


` RANA N 169b... „ж т 
INDUS GT....... — 
CONCORD 

ATARI 176K 

MASTER _........... $289.00 
ATARI 348K 

MASTER ..... .......5369.00 
ATARI ADD-ON 

DRIVE .... ever DALL 


TRACK 


DRIVES 
АТ D2. e eee eire 5329.00 
AT-D2 TURBO РАК..... $22.86 
гг ане 
PRINTER CABLE. 


tN ж 
CUSTOMER SERVICE 1-717-327-1825 


Nodeposit on C О D orders. free shipping on prepaid cash orders within 
the continental US 
APO FPO. and internat.qnal orders add $5 OO plus 3% tor priority mad 
serice РА esidents add sales tax Advertized pnces shnw 4%, discount 


hah add а. fo Master Card of Vina 


NOVEMBER IGK4 * BYTE 


535 


FS. 


NOW! from 


direct to You 


100 GPS Dot Matrix Printer 
5279 к... 


® Graphic Symbols a Centronics 
v Condensed Print Interface 


For Immediate Delivery 
CALL 800-645-5300 


Or In N.Y. State Call (516) 293-5775 | 


Circe 159 on Inquiry card. 


OT 
pisk ВО 


# ATA SEC FiXT ends 
boot hassles, 

stops data 

thieves— 


DATAMAC, DAVONG, 
GREAT LAKES, IOMEGA, 
XEBEC, ZOBEX, others. 


No-Slot Installation for 
IBM PC, COMPAQ, COLUMBIA 


$70 - $95 + tax/shpg 


GOLDEN BOW 
SYSTEMS 

Box 3039 

San Diego 

CA 92103 
619/298-9349 


Circle 182 on Inquiry card, 


How to turn a 
shy computer into 
a smooth talker. 


It's simple to give your computer a voice with 
the Personal Speech System(PSS) from 
Votrax, Inc. The PSS is: 
Bl atruly phonetic voice synthesizer 
Bl an unlimited speech output synthesizer 
lll able to create sound effects and music 
Ш an easy to operate, easily installed 
synthesizer 
@ adaptable to most personal computers 
Call 313-583-9884 to hear an actua! voice 
demonstration of the PSS over the phone. 
Suggested retail price – $395. 
Formore information and 
specifications, write: 


VOTRAX, INC. 
1394 Rankin, Dept. 2213 
Troy, Michigan 48083 
1-800-521-1350 
313-588-0341 

(in Michigan) 


Cirde 419 on inquiry card. 


AFFORDABLE M-68000 
COMPUTER SYSTEM 


M68KcCPU 6-10 MHz CPU, 20K static RAM, 16K 
EPROM, on board monitor, two RS-232 
serial ports, I6-blt parallel port, 5 tlmer/- 
counters quu А Ша bus, 

Bareboard.. ст 
Complete Kit. . 

MD512K - 128-512K static RAM, floppy disk woo 
& hard disk Interface Bare board 8 
Complete Kit (128K}.. 9725. Q0 

MGB8KE Enclosure with power supply. fan, filter, 4 slot 
card cage 

MGBKASM М68000 Macro Cross Assembler i CP/M8O, 
IBM PC, TRS- Ра and Apple Ii e 2 

sse s... 8199.00 
“UPS ship ping & handling $ 4.00 
COD o 8 3.00 
Foreign iin add 620.00 
California residents add 6.5% tax 


EMS Microcomputer (714) 854-8545 
РО Box 16115* Irvine, CA 92713 


Circle 147 on inquiry card. 


SPECTACULAR 
LOWEST PRICES 


3M DISKETTES 
LIFETIME WARRANTY 


3 168°: 54° SSDD фи 9^ 


— 


SA' SS/QD/96TPI ... 92.90 
5!4" DS/OD/96TPI ... $3.20 


8" DEBE. a werane 
1-800-328-3472 


Dealer inquiries invited. COD's and charge 
cards accepted. All orders shipped from 
stock within 24 hrs. 


АДА X 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
MN Call Collect 1-612-770-0485 


Buy/Sell Used Hardware 
Without Risk!!! 


In addition to receiving a monthly 
newsletter containing latest com- 
puter information and sales, 
membership allows you 1 free ad 
plus additional ads at reduced 
prices. Buyer selects ad, sends pur- 
chase price to Computer Swap 
Shop who holds same in escrow 


and notifies seller who ships to | 


buyer. Buyer has 7 days to examine 
the equipment апа ‘if satisfied, 


seler receives sales price less | 


small commission; otherwise, 
money is refunded. You must be a 
member to buy or sell with Com- 
puter Swap Shop Inc. 

NO RISK! BONDED. 
Send $20 subscription fee to: 


Computer Swap Shop, Inc. 
Box 2988 
Delray Beach, FL 33444 


Circle 86 on inquiry card. 


DUST 
COVERS 


For Personal Computers and Small 
Business Systems, Peripherals, Game 
Units - Protective, Long-Lasting Vinyl 
Resists Both Dust and Liquids 


= CHOICE OF COLORS - 
Franklin Ace 
IBM 


Kaypro 

Okidata 
Cotumbia Rana Systems 
Commodore Star Micronics 
Corona Televideo 
Eagle Texas Instruments 
Epson PLUS OTHERS 


GROUP/VOLUME DISCOUNTS AVAILABLE 


FOR FREE BROCHURE WRITE: 


ENCHANTED FOREST 
Р.О. Box 5261, Newport Beach, CA 92662 
(118 Onyx) 


Dealer Inquiries Invited 


ix MODEMS ан 


* Haves Compatible # 
ж Free Communications Software Ж 
HAYES 1200 994140 


US ROBOTICS. ,,,4 ese vse, Password 
300/1200. Auto A/D w/cables. spkr #5314 


ANCHOR AUTOMATION ...... SIGNALMAN 
Mark] и) Baud $ 69 
Mark X 300 Baud Auto A/D * S119 
Mark XII 1200/1600 Auto A/D * $239 


QU BIE 


Internal :100/1200 Auto A/D * $269 
Extemal 3300/1200 Auto A/D * $289 


DIRECT CONNECT DEVICES 
Р.О. Box 13256, San Luis Obispo, CA 9:406 


CALL FOR | CALL TO 
FREE 65 E ORDER: 
CATALOG (805) 543-6308 


Dealer Inquiries Invited 


Circle 12! on inquiry card. 


INTRODUCING 


lit. ТНЕСУРНЕВ" fie 


A COMPLETE 68000 & Z 80 
SINGLE 8OARD COMPUTER SYSTEM 
WITH ULTRA-HIGH-RES GRAPHICS!! 


жа т 
trea panatta Te AAD Аф 5 ШЛ 
SOL u TOR AO 
ااا‎ ET? FFT 
SWC Kaw 
RFT CF mk DC Aa" A 


ا 
k "үү‏ 
"Prae TES Boc. Kane à ii! 1 еге 2 BS‏ 


4 Lie p" FES T.» 
амь Dp а Ммда PLE эм CABG CMA) POE 


COMPLETELY АЗЕСЫМШЕО STSTE MINCLUUES 


GASIC ASSUELABL E D WT HE EA 
ECT җа (до m tc beer FEAL Tit CLOCK A/D А GA 
| zm 


meses LiT. 


vicos e LIMITED 
=a ВЕ AN ДД WE WILLOWDALE, 
Ia. CA ШАР А 


т-ра ا‎ (416) 221.2340 


Circle 291 on inquiry card. 


COMPUTERS Wordstar ......... . 335. 
E PO am DE ET i=. =~  —— Eti and AE 3T in ашак. dBASE Il (Ashton-Tate) «a n CALL 
' "э a dBASE Ill (Ashton-Tate) ............_...... CALL 
available at special prices — eaan CALL Microsoft "WORD" (with MOUSE) . 325. 
Peachtree Peachtext 5000 — 189. 

Spinnaker Software—full line...... CALL 

UNIX Operating System for PC CALL 

ШОР y” ИНИНИ 29. 


x Personal Pearl (pearlsoft) — : Database filing 
reporting system for personal productivity. Manipu- 
late database thru simple English sentence com- 
mands. Great for beginner or pro. Super business 
aid. Includes functions for bookkeeping, general 
ledger, billings management, mail list, sales 


analysis, budget planning, more ................ $235. 
Zenith—All Zeniths fully software & hardware com- PLUS many other software specials........... CALL 
patible with the PC and XT...superior keyboard: == ===» an max = a m ax sa то m эш йй эшиш m m 
Computer Ram Drive Ports Price - , FREE CATALOG! 1 
ZF-151-21  128K 360 1PL/2 SER. CALL This ad space can accommodate only a few of the i 
2F-151-52 320K 720 (2 drives) 1PL/2 SER. ' CALL exceptional values available from АВ. Our latest i 
ZW-151-52 320K 10.6 MB + 360 1PL/2 SER. CALL catalog is packed with fantastic buys, top brands, ү 
тет 128K 360 1PL/2 SER. CALL i thousands of items. For a free copy call or write. 1 


Sanyo—We have Sanyo 550 & 555 PC's, Built-in MONITORS 


software includes M S Version Il, Wordstar, Docs lOS OSEEEGRGOn|LLLILI 
CalcStar, Basic, more. Great Prices .......... CALL  USI—20 MHz band width, 1000 lines resolution. 
ALSPA 8" CPM Computers. 64 К memory work- Easily capable of 80 character display. 
horse at super special prices. * 1200G (Pi-2)-12" green phosphor SPECIAL $85. 
poo PEE as low as $500. ж 12004 (Pi-3)- 12" amber phosphor SPECIAL 89. 
prc —Ó $700. — 2i/DS...... Eo. 

"Portable 


DISKS AND ACCESSORIES 


VERBATIM—Verbatim DATALIFE® Minidisks are 
super quality, super durable. Price per 5%" 
minidisk (sold in boxes of 10) 


Qty. 10 Qty. 50 Qty. 100 


SS/DD 1.95 1.90 1.85 
DS/DD 2.60 2.55 2.50 
x AB's OWN DISKETTES—Top disk quality at a 

low, low AMDEK 

price. Video 310A-12" amber, 18 meg. TTL- IBM.$155. 
buy 100 Color !!+-13" RGB TTL input ... 435. 
(DS/DD) ZENITH 

dde pay ZVM-124-12" amber..22 MHz, TTL for IBM .....$150. 
only $1.60 per disk. ZVM-135-High res. RGB + composite monitor... 470. 
Plus, before December 30, get a free Amaray ZVM-135-1-Cable for RGB monitor... 23. 


Mediamate 5 disk file in the bargain! 
AB carrys all major brands...3M, Verbatim, 


COMMODORE SPECIALS 


Maxell, Wabash, BASF, Sentinel, Dysan...in all | WC 6420 Auto Modem (also available $ 65. 
popular sizes and configurations. CALL for | for Atari & Apple at slightly higher price) 
super prices. Tech Sketch Light Pen & Micro Illustrator 44. 
DISK STORAGE MSD Dual Superdrive for C64 & IEEE ...... 570. 
Mini Flip 'N File (50 5" disks)..................$17.45 CBC 4/12 Analog to Digital 4 Chanrt Bit ........ 179. 
Rolltop 100 (100 disks, 10 dividers).......... 28.99 Typing ШШЕ {Р Letter Invaders .. 35. 
Mini Kas-ette/10 (for 5" d 1/2.25 10/2.05 етее 
* mem) oe aea 5 wi : 11 a Paper Clip Word Processor CBM/C64 60. 
b "eccl ЫНДАР FR Pg Oracle (Consultant) Data Base ........ 89. 
PLUS— "HEAD" disk cleaning kit (w/2 E D 99 | Bv puries-netudéd 
IBM drive analyzer (Verbatim)................... 2.50 | All other "Batteries Included" items in stock CALL 
FORTH for PET/C 64.. 50. 
go Rmo sesa: ж $315. Ditto Disk 64 (copy discs even if 36. 
Lotus Symphony 479, | original is copy protected) 
Мин-Маїе............................. we 325. | STAT for PETICBM/C64 ..., 95. 
icrosoft) ditas нона. ТЕК comprehensive Statistical Analysis Routines 


"v 1 


AB SATISFACTION GUARANTEE 


Every product sold by AB Computers :S factory packed апа E 
comes with the manufacturers warrantee However f anitemis E 
defective when received you may return it to us within 15 days 
for repair, adjustment or replacement at our option Returns 
must be accompanied with copy of your invoice, letter detailing 
detect, blank warrantee card and all original factory packing To 
expedite handling please call for return authorization number 
(Sorry, no returns on computer software once opened) 


CAU oL IA RR AC ADA ААА RACER A CASS 


Circle 4 on inquiry card. 


= 
xx. 


Ordering Information: Prices shown іп. 
clude cash discount. Add 3% for credit 
card purchases (Mastercard or VISA). 
Personal checks take 15 days to clear: 


sae no waiting on certified checks or 
x» money orders, Add $1.50 shipping and 


handling on all orders. Mail, APO/FPO, 
Air may require additional charges. PA 
residents add 6% sales tax. All items 
subject to availabihty. Prices subject to 
change. Additional discounts available 


OUTPUT DEVICES 
Printers by Star, Epson, Okidata, Brother: 


Star Micronics Gemini 10Х........................ $285. 
-10" carriage, F/T 120 CPS 
Epson LQ-1500- NEW 24-pin..................... CALL 
letter qual. dot matrix 
Epson RX-80-tractor feed, Graftrax + ................. 289. 
UNE A чәл» bacon CALL 


Brother HR-35 Daisywheel 25 CPS Bi-Directional 915. 
Brother HR-25 Daisywheel-23 CPS Bi-Directionat 675. 
Brother HR-15 Daisywheel-:3 CPS Bi-Directional 399. 
Panasonic 1090 Ргїпїег............................... 249 
with Correspondence Mode 
PLOTTERS BY AMDEK, SWEET-P: 
Amdek Amplot II—Six Pen... enses, 890. 
x SWEET-P 100—Single Pen (with 4 pm md 
SPECIAL, CALL 


IBM Parallel Printer Cable .......................... 19. 
/ETC. 

Panasonic, Amdek, Hitachi & Other- 

Ye height, double side drives.............. from $149. 
ж Winchester Drives (10 MB) 895. 


Quadram Quadboard— Parallel port, serial port, 
clock/calendar. 
No RAM-$229, w/64K-$279, w/384K-$499 


Hercules graphics board............. 359. 
Votrax speech synthesizers— 

Personal Speech System............ 249. 
AST—full line of IBM cards & boards......... CALL 
Keytronics 5150 keyboard .......................... 179. 
Hewlett Packard calculators, all models: 
LOW, LOW PRIGES ................. e. CALL 


POWER DEVICES 


Datashield back-up power source 
ШОО PO sl — $265. 
300 KT-300 wet... OID. 


"BITS" Power back-up-250W, True uninteruptable.695. 
Brooks 6 Outlet— 


Surge Suppressor/Noise Filter.................... 54. 
COMMUNICATIONS 

Mark X Auto Dial/Auto Answer ................. $119. 
Anchor Mark XII Smart modem ............ 265. 
Hayes Smartmodem 12008 ... 459. 
{includes Smartcom fi software} 

Hayes SmartModem 1200/300............. 529. 
“Crosstalk” software ................. í— 135. 


ABGo mr . 


THE VALUE LEADER wr 1976 
252 BETHLEHEM PIKE 
COLMAR, PA 18915 
OR USE ү“ = LINE, MONDAY-SATURDAY 


— 6 P.M. EST 


; | to qualified educational institutions. | 800-829-1 04 1 


(М РА, 215-822-7727) 


NOVEMBER 1984 «s BYTE 537 


100 20 


Qty Oty 


51A 58 TI 104/10 1.97 2.10 
104/720 2.66 2.82 

et a 3740/1 2.50 2.55 

DS DD 374020 3.18 3.56 


max pl | Ы КО» 


5% 55 00 MDI 1.74 1.86 
3 00 Ер! zs PM 
OS DO FD2 3.07 3.24 


wabash 


S5 SD MIA 
5Y4 озор мэл 
SS SD РИА 
SSDD F134 


CALL 818-706-8602 


* Credit For USA Direct Dial Call * 
With Any Disk Order. 


Disks 'n Things 


5505 Softwind Way 


[=| Agoura Hills, CA 91301 en 
' : І 


Free Price List Available 


* Factory 


Warranty 


Circle 124 on inquiry card. 


PRINTER RIBBONS 
PRICE PER PER 
RIBBON DOZEN 

ANADEX 9500 ............................... 10.50 109.80 

APPLE DMP ...... ioo s 

C. ITOH PROWRITER е 

EPSON MX-FX 70/80 ............. 

EPSON MX-FX 100 

GEMINI 10-10X-15-15X 

IBM HARMONICA 34" .....—.. 

IBM HARMONICA 54” „ы. 

IBM 4-COLOR 

105 MICROPRISM-480  .... 

IDS PAPER TIGER 460/560 ...... 

IDS PRISM 

IDS 4-COLOR 

NEC - 3500 M/S Non Flip ........ 

NEC - 3500 NYLON 

NEC PC-8023A 

OKIDATA 80/82/83/92 ....... 

OKIDATA - 84 

RADIO SHACK ОМР-2100 .. 

RADIO SHACK LP VI & VII! ... 

SILVER REED EX 550 SS. 

SILVER REED EX 550 NYLON .. 

TOSHIBA - 1350 TE MA 

XEROX 610/620 M/S. . 


Add $3.00 Ship. & Hand. — To Order Call 
Toll Free 1-800-742-1122 
In MI (313) 569-3218 or Write for our Catalog 
DWIGHT COMPANY, INC. 


15565 Northland Drive - West Tower 
Southfield, Michigan 48075-6496 


Fapa prevere FT ret epee 


Circle 142 on inquiry card. 


DYNAMIC RAM 
allo e E T, 
256K (41256) ..................... $29.00 
EPROMS 
2732 EPROM 350ns .................$4.50 
2764 EPROM 250ns ........ 
27128 EPROM ............. 


STATIC RAM 


6246LP-15 ............. зм $32.00 
8087 ...... . . -$150.00 


We carry a wide selection of IC's, 
IF YOU NEED IT, WE CAN USUALLY GET IT! 


OEMS AND DISTRIBUTORS, 
CHECK OUR QUANTITY DISCOUNTS! | 


(206) 876-6298 
NORTHWEST MICROCHIPS 
DISTRIBUTORS 


6730 VIEW DR. S.E. 
PORT ORCHARD, WA 98366 
All Prices Suhject to Change 

We Ship UPS . 000 or PREPAID 
Shipping and Insurance Are Dus 


Circle 307 on inquiry card. 


ТҮТТҮ rut 


ь 9» h * «йе a tete REI 
TT ИЕНЕН ЕН НҮ? HOHHEH PP РЕТИ 


т an E 
лн тен ана жЕ a 


DM Model 510 aee paper tape at 110cps. 
reads at 150cps. This rugged machine is compute 
compatible offering RS232C. current loop. parallel 
inputs. The ASCII-Lo-Baudot code conversion рег. 
mits direct keyboard entry for Telex/TWX transmis- 
sion. Plus: 256 character storage. 75-9600 baud 
rate, 5-Bleveltape, stock, ADDMASTER CORP 416 


Junipero Serra Dr.. San Gabriel. СА 91776 ж 213/8 


285-1121. 
Circle 6 on inquiry card. 


THE 
HANDICAPPED'S 
SOURCE. 


Division Of Computability Corporation 


FREE 


Catalog of Computer 
Products 


for the Handicapped 
Software & Hardware 
for ` 
COMMUNICATION. EDUCATION 
ENVIRONMENTAL CONTROL 
VOCATIONAL*ENTERTAINMENT 


Computability Corporation 
101 Route 46 East 
Pine Brook, New Jersey 07058 
201-882-0171 


Circle 74 on inqulry card. 


ANALOG I/O CAPABILITY 
FOR 
HP 150 
e 16 CHANNEL A/D SINGLE ENDED 
e 8 CHANNEL A/D DIFFERENTIAL 
e 2 CHANNEL D/A 
e 12 BIT RESOLUTION 


- DISPLAY 1 TO 4 CHANNELS OF DATA 
ON SCREEN IN REAL TIME. 


- BOARD MOUNTS IN ACC. SLOT OF HP 
150. 


- COMPLETE LOW COST SOFTWARE 
HANDLER AND EXAMPLE PROGRAMS 
AVAILABLE. 


$995 QTY 1-5 
CLINICAL MICROSYSTEMS, INC. 


Box 1055 
Melbourne, Florida 32936 


(305) 723-5475 


Circle 62 on inquiry card. 


Powerful Single Board Computer 
Includes CP/M Plus (3.0 banked) 


$599 


includes CP/M 3 0 on disk 
with all mangas 


All Features Fully Supported Ву CP/M Plus 
* 200А 4 MHZ, No wait states 
e 128 Banked RAM, 60Kb TPA 
» 8O x 24 Hine high speed video 
» Disk Controller (up to 4 drives) 
B" 55/50, DS/DO (1.2 Mb) 
5" SS/DD, 05/00, QHO {1 2840] 
Lise 5" and 8" simultaneousiy 
Both 5" and 8" connectors built-in 
* Two programmable R$232C ports 
* Centronics printer port 
» l6bitTTL Оронт 
s Parallel keyboard input port 
* Clock calendar with battery backup 
* Expansion bus for enhancement 
* Requires phy +5V 1.2A, + —12V0.]A 
MSC-ICO + 5" QHD [1.2 Mb) drive $975 
Matta не бу 
Southern Pacific Limited, 1-3-18 Santon Bag 
Taurumchue, Tsurumi, Tokohna, JAPAN 730 
TEL 045-501-8847 TLX 3377320 SPACIF J 
LA Carat у 
ARTISOFT,inc., 2450 East Speedway, Saale 4 
Tucson, Arena 89719 TEL (/502:327.4 376 


Circe 26 on inquiry card. 
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| YOUR PROFITS. 


Circle 456 on inquiry card. 


APPLE 


Compatible Disk Drives 


DISK DRIVES WEST of California has purchased 
a large quantity of 100 % Apple compatible half 
height floppy disk drives and is offering them to 
the public at UNBELIEVABL Y LOW PRICES 


® High quality 100% Apple compatible 

m 100 % tested before shipment 

= Inciudes cable and enclosure $449. оо 
B Ready to plug in and use 

в 30 day return or replacement policy 


da — рна ا‎ | 
. BRAND NEW — NO SECONDS - 
NAME BRAND MANUFACTURER 


DISK DAIVES WEST 
14252 Culver Drive, Suite А 
kvine, СА 92714 (714) 660-7030 


TERMS: MC, VISA, Prepald (no personal chacks) or C.O.D. 
certified check. Add $3.50 for postage and handling. 
California residents add sales tan, 
IBM % High Compatibies — DSDD — also 
available — $ 149.00 + РАН 


Ail items subject to availability. 


Circle 435 on Inquiry card. 


PRE-CHRISTMAS S 


WE WILL NOT BE UNDERSOLD! 


OKIDATA 

ML82A, 10" Рага. & Ser. ..........$ 289 
ML83A, 15" Рага. & Ser. .......... 545 
ML92P, 160 срѕ .............. ... 399 
ML921BM Graphics Comp. ....... 429 
PAL GPS, IGOCOST ................ 499 
ML92 Apple Mac. 2K Graphics ..... Call 
MLOJPLISBEDS. -.<.............. 629 
ML93IBM Graphics Comp. ....... 649 
MUSS: 160:с©р5с................. 769 
WILGAP 200ср5................. 799 
MLBIS/200cps ............ Lees 899 
RITEMAN 

Riteman Plus 120cps w/Tractor....$ 257 
Riteman Blue Plus 140 cps IBM .... 342 


Riteman 11160 cps, BK mem. w/Trac. 369 
Riteman 15, 160cps, 15" carr. ..... 549 


Letterpro 20P Prop. Spc. Enh Prnt ..$ 567 
Sprint 1140 + , 2K, 40 cps, 


132col. width ......... — EÓ€ 
STAR MICRONICS 
Gemini 10X, 10",120cps ...... ...9 265 
Gemini15X, 15", 120cps ......... 367 
Delta 10, 10", 160срѕ ........... . 399 
EPSDN 
S CR E i o $ 275 
RXBOFT, Friction & Tractor...... .. 319 
PASU, 10 L''UENTIITIT 447 
MX100, 15" Carriage...... ait. ES 
PANG 160ср$ ............ eeu ШӘ? 
і, 5p — — A 
C. ITOH 
Prowriter 8510AP, 120cps ........ $ 329 
ProwriterB510BC2, 120cps ....... 429 
ProwriterB510SP, 180cps ........ 455 
Prowriter 111550 P, 15" 120 срѕ..... 527 
Prowriter111550BCD, 15" 120cps .. 557 
Starwriter F10-40PU, 40cps ...,... 949 
Starwriter A10,18cps ............ 479 
Printmaster F10-55PU, 55 срѕ ..... 1199 
BROTHER 
о. ДНЕ $ 669 
DYNAX 
DX15 By Brother, Same as HR15 ...$ 379 
JUKI 
6100, L.Q. 18 cps w/proportlonal spc.$ 429 
TOSHIBA 


P1351 Dot Matrix, 192 cps, letter quality 
100 cps, doesgraphics. 3 in 1 printer $1289 
P1340 same as above but 10" carr... 757 


MANNESMANN-TALLY 


no NE sDo E $ 559 
NOOL ТЕ... колл exe sakal) mom 765 
PANASONIC 
1091 w/Tractor, 120cps, 1yr. war. ..$ 309 
LOTUS DEVELOPMENT CORP. 
Lotus 1-23 ............. — $ 295 
oo p -—Ó— 437 
ASHTON TATE 
DBasel....... T —— ....$ 329 
DBase ll ..... WE. e ымыы € . 419 
MICROPRO INTERNATIDNAL 
ProPak(WS/MM/SS/Starlndex) ..... $ 399 
Option Pak(MIM, C/S,S/l) ·........ . 199 
MICROSDFT 
Softcard(CPIM) ............. $ 239 
Microsoft Word ............. 315 


Circle 76 on Inquiry card. 


; PRINTER 


ACCESSORIES 


ORANGE MICRO 
heo" as a o a $ 115 


Buffered Grappler +, 16Kexp. 64K . 165 


Mr. Chips for PC & XT, Par. Ser. Clock & 
| (Ro Rs tms 389 
TOSHIBA 

Bi-Directional Tractor...... TE $ 159 
Font Disk for Downloading P1351.. 48 
MICROTEK 

Dumpling GX (same as Grappler --) $ 68 
DumplingGX w/16K buffer........ 149 
Dumpling GXw/32Kbuffer ........ 165 
Additional Buffering 16K ......... 16 
FOURTH DIMENSION 

Par.Card & Cable for Apple ....... $ 49 
DKIDATA 

Plug and Play for IBM ............ $ 35 
Okigraph! for82A .....,......... 43 
Okigraph! for83A....... — 43 
TractorforB2A &92 ..,.......... 49 
CABLES 

IBM PC to Parallel Printer,........$ 16 
Serial Cable................ We A8 


DISPLAY 
MONITORS 
NEC 
JE BED, D'GUED .............. $ 99 
JB 1201, 80col. 20MHz . . ........- 133 
JB 1205(A) 12" Amber, 20MHz ..... 139 


JC 1215 Color Composit w/audlo .., 245 
JC1216RGB, Hi-Res/IBM640x300 .. 365 


AMDEK 

V300..... "Y TE e$ 139 
МАЗА Mem RA 4 149 
V310AforIBMPC ............. 169 
Color | + ,Composite13"......... 279 
Color I| +, Hi-Res. 13" IBM ........ 425 
TAXAN ' 
IBM Green Monochromeft121 ..... $ 139 
IBM Amber Monochrome i122. .... 145 
RGB IBM wiCable #420........... 439 
RGBSuper Hi-Res.#415.......... 393 
RGB/Comp. Med. Res. #210 ....... 259 
PRINCETON GRAPHICS 
HX-12forusewithIBMPC ........ $ 479 
Мах 12Amber foriBM ........... 199 
JAGUAR 

12" Green, Hi-Res Non-Glare ......$ 99 


12" Amber, Hi-Res Man-Glare..... : 99 


HOLIDAY SPECIALS! ! 
Order NOW for Ghristmas 


IBM PC BARE 
w/IBM cont. & 
keyboard 90 days war. 
$1199 


‘64K MEM. UPGRADE 


$37 


TANDON TM 100-2 
$149 


TEAC 55B 
Two for 
$255 


IBM to Printer 
$16 


. IBM PC 
ACCESSORIES 


PARADISE 
Multi-function Card ........ TT | $ 273 


PC PEACOCK 
Color Graphics Card w/Par. Printer Port, 
Compat. w/All IBM Software, 2 yr. war. $ 225 


64K MEMORY UPGRADE р 


eaK(9chips) .............. vt 


AST RESEARCH 
Six Рак + ......... eo 


QUADRAM 
Quad Color 1 Board ...... — ا‎ $ 199 


VUTEK 

Vutek - CPS, Fully IBM PC Software & 
Hardware Compatible. RGB & Composite 
Outputs. Parallel Printer Port. Serial Port 
50-9800 Baud. Two Year Warranty ..$ 249 


ANCHOR 
AUTOMATION 


Mark XII Hayes Comp. 
$229 


PANASONIC 
1091 w/Trac. 
$309 


COMPAG 
2 Drives & 256K 
$2195 


ent 
JB чена [Ae Done 


APPLE & FRANKLIN 


ACCESSORIES ` 
SystemSaver .................. $ 69 
Fan for Apple # &liE w/surge ...... 37 
APPLE 

Super Serial Card ..,......... ...9 139 
MICROMAX 

Viewmax 128K extended 80 col. card 

TET PA Esa uus жее» cin ашаа $ 129 
BO col. card for Apple 11 & 11+ ...... 139 
ANCHOR 

МАТКІ ese ems — «ТОД $ 229 
U.S. ROBOTICS 

Password300/1200 .............. $ 335 
AutoDIal212À ............... ,. 459 
HAYES MICRO 

300 Baud Smart Modem ..........$ 205 
1200 Baud Smart Modem ......... 459 
1200 BforiBM PC ............... 389 
Micro Modem liİE................ 259 
Chronograph ........... mp 189 


х 
NOS 


So 


PERSONAL SYSTEMS 


APPLE 
Apple ПЕ Starter System incl: Apple liE, Tilt 


Monitor, 1 Drive wicontoller, 80 col. 
oj НЬ ра E $1189 
Apple licLightweightPortable ..... 999 
Macintosh w/Image Writer ........ 2500 
IBM 
IBM PC Bare w/cont. & keyboard ...$1199 
IBM PC64K, 1 Drive, ...,.....,.... 1345 
IBMPC64K, 2Drives............. 1525 
IBM PC, 2 Drives w/256K .......... 1665 
IBM XT, 128K, 10 Meg., 360K Dr. .... 2995 
Сай About All "AT" Systems 
KAYPRD 
Kayproll ...... i T ee. 91179 
Каургой .......... One selene en 1645 
KON NM as) vin va eee riedia aaa a 2295 
SANYO 


MBC 555-2 wil 320K Drive & sftwr. ..$ 895 
MBC 555-2 w/2 320K Drives & 


тоге ѕзоймаге................ ,. 1095 
Serial Port forSanyo....... "T O9 
TAVA 

TAVA PC1 Par. & 1 Ser. Ports, 128K, 2-320K 
Drives, Color Card & Monitor ...... $1550 
TAVA XTsame as above including 10 meg. 
Hard Disk Drive ..,...,.......... $2495 
NEC 


РС8800, 2-320K Drives, TB1205 Amber 


Monitor, FREE Software, Wordstar, 
Mallmerg, Multiplan ............. $1145 
COMPAG 

256K, wi2-320K Drives ...... .. «292195 
SIEMENS 

БЕЛ Ө F—————— — 1% 
TANDON 

TM100-2foriBMPC ..... iC wate $ 149 
ТМ85-2, Уз Height, 320К........... 189 
КАМЕНМАМ 


10 Meg. Internal Low Power wiController 
Card & Software. 1 Year Warranty. 48 Ho 
8 


Replacement Guarantee .......... $ 
ALPHA OMEGA 7 

10 Meg HD for IBM & Comp. wiCont. Card 
13 MonthWarranty...... alibi d $ 875 
TEAG 

55B DoubleSided360K ,...$ 135 2for255 
Quad Density ................... 189 
PANASONIC 

V2Helght;360K ................. $ 139 
Drives For Apple & Franklin 
RANA SYSTEMS 

EIRE — —— — б $ 225 
sog ee ee — НӘ 
Elite ill ........ N — À . 399 
Controller add.............. se HS 
SUPER 5 

Sup-5 (¥ Height)...... —— $ 199 
Controller Add .............. TUE 5 
MICRD-SCI 

А-2 тьчиэшиа ва a «з а еа = нани oa .$ 185 
Controller Add ................. 7 


GIVE US A CHANCE TO BEAT THE 
COMPETITION'S ADVERTISED PRICE. 
IF YOU SEE IT ADVERTISED FOR LESS, CALL 
COMPUTER CONNECTION FIRST FORLOWEST QUOTE! 


MAIL OROER: 
12841 S. Hawthorne Blvd., No. 585 
Hawthorne, California 90250 


— 
| 1 A MasterCard. 


NO SURCHARGE FOR CREDIT CARDS 


We accept VISA, MasterCard, 
COD (w/daposit), Certified 
Checks or Wire Transfars. 
Minimum Shipping Charge 84.00. 
Some items subject to back order. 
Cahfornis Res. add 87% Sales 
Tax. Prices subiect to change 
without notice. 


TOLL FREE 
ORDER LINE 
(800) 732-0304 


[Outside California] 
(213) 514-9019 
[Inside Ceilifornia} 
TECH. SALES & INFC. : 
(213) 514-9019 


Mon.-Fri. 8 a.m. to 6 p.m. 
Saturday 11 a.m. to 3 p.m. 


NOVEMBER 1984 * BYTE 


539 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDI Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and  C.ODD's 
accepted 


PACIFIC 
EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo. CA 
93401. In Cal call 
(800}592-5935 or 


Circle 318 on inquiry card. 


BYSO™ LISP is a complete’ imple- 
mentation of LISP. Includes a full 
screen editor, arrays, good debugg- 
ing. Very fast. Thoroughly tested. 
Documentation includes “THE LIT- 
TLE LISPer." Everything you need to 
get started plus a first class program- 
ming environment. Order today from 


LEVIEN INSTRUMENT CO., Box | 


31R, McDowell, VÀ 24458 


(703) 396-3345 | 


PC 128K 


Keep It Fun 


Let our fast stand alone 


Cobol Cross Reference 


take the drudgery out of programming! 
Your IBM PC w/128K, DOS 2.0, one disk drive and 
our Program; 
Will cross reference and/or print Source 
Code 


Will flag duplicate data names and Invalid 
references. 


Will allow more than 1400 data names and 
11,000 references 


Will process al! versions of Cobol 
Wii be — with your name on 
ort heading а 
Invest $950 in your future 


Send check or money order to: 


Mela System Inc. of Alaska 
2806 Iris Drive 
Anchorage, Alaska 99503 


Phone 907-243-8619 


Circle 266 on inquiry card. 


Get What You've Always Wanted - 
Get type-set quality true proportional 
spaced printing from your WordStar and 
NewWord document files. 


PropStar prints on most daisy-wheel 


printers including Diablo, Qume, МЕС, | 


and compatibles with ps type-wheels. 


PropStar is a stand-alone program, not | 


a patch to your w.p. program, gives 
higher quality print than modified 
WordStar, never crowds caps. PropStar 
supports most of the common WordStar 


and NewWord print enhancements. For | 


CP/M-80 systems on B" and 5-1/4" 
media, also for MS-DOS systems on PC 
media. Only $ 49.95, Visa & М/С o.k. 
Specify computer and printer model. 

CIVIL 

COMPUTING 

CORPORATION 


2111 Research Drive. Suite | 


Livermore. California 94550 1419 455-8086 


8051/52 DEVELOPMENT BOARD 


8051-Based Single-Board Computer with 


Monitor/Debugger 


W4 28-pin byte-wide 


sockets; monitor will 
program EEPROMS. 
WPerfect for System 
Development and 


Educational Applications 


$335 


qx Technology 
1 4 FO BOX А-50 * MANOVER, NH 00755 « 4004432581 


Circle 41 on inquiry card. 


** GET ONE BASIC BOOK FREE WITH EVERY ORDER oa 
еза лае ARES ENE ER ER EERE NET EERE RE 


'"BLIZTEXT 1.1 Wordproamior for C.84 
This wordpracessor has all the features 
that you exPact fram a 9009 wordpro- 
cesar plus some additional features. Tha 
standard features include: 
Full screen orientedediting with horizon: 
tal and vertical serolling, dynamic for- 
matting, printer control eode сап be 
, imbedded anywhere within the text, for 
underiining, shift taa different front, and 
whatere: else your printür cin perform, 
works with of Printers (parallelt, qertal, 
IEEE}, single keystroka for disk directory 
and error Channel, Yiobal аг (оса! warch 
and гараса, laft and ripht margin UH 
cation, Centering, раде numbering, fod: 
notes Һари, calculation’ within the 
text, different rean and border colors 
definable, copy ister 10 mave/dupli- 
cate portions af the text, double ting 
spacing, dafinable form length andwidth, 
indent paragraph, text can be paved on 
disk ar caisette, in normal format ar in 
Commodore formal, text can be seved 
either including ail format commandi, or 
т a formated larm, so that it can be 
checked by а 1peling checker, lines can 
be up to 250 characters long, 40 columns 
canbe menata time. 
чта additional features o! BLIZTEXT 


н» INCLUDE function for large text 
that cannot be held in memory at the 
50 һа tire, you can include textfiler on 
upto fourdis&® drives. Thisgivaxyou con- 
tralover avery lerge texts, yOucan print a 
whole book tiat way. About 
characters can be in memory at the seme 
time, in addition ta that you have room 


Dealer end Distributor inquiries are 
invited. 

ELCOMP PUBLISHING, INC. 

2174 Wort iB: Unit E, Dent.36 
Uptand, CABIT 

Phana: [714) 023 214, Tix: EN 


for mere than 4000 eharaciers in the 
copy reystar, 

The terminal faefity buit into the 
BLIZTEXT tî program stows you ш 
зепй/гют үр electrome тецареу viz the 
phane system and a modem IVIC, HES, 
or Smart Modem}, This gives you tre- 
mandans OopPortünitum. for example, 
you can receive and at the tame time 
store data from a date hase, or a writer 
Can Prepare tems al home and then send 
them to а lypoietting machine. The 
Termina! mode aho can be used w wnd/ 
secaive information fram another com 
puter via a А5232 signal. Everything сал 
be defined with the terminal mode, 
like the пыт} of stop bits. the word- 
leigth, ihe baudrate, parity, full or half 
dup, 3 üne or X lina. Program is 
available on disk amd om cassette (015 
specify}. 

Order-No. 4965 anty% 49.00 


BLIZTEXT COMBO PACKAGE 

This package consistsof ihe BLIZTEXT 
1.1 wordpracessor plus the following 
tools working in conjunction with BLIZ- 
TEXT: A complete mailing list program 
with an option Mowing you ta merge 
addtesses with a letter crested by BLIZ- 
TEXT. 

А program which &ilows youtacon yerta 
sequential file into а BASt*Cprogram file, 
шю that youcen мы BLIZTEXT to ada 
BASIC programs. 

A printer driver which allows you ta 
build a very inexpensive printer interfece 
for all CÉNTRONICS compatibleprinters. 
Order-Na. 4966 $ 89.00 


PAYMENT: Check, VISA, MC 

CA reidents add G Ж salen tax. 

Add 9 2.60for shipping. 

Outside USA: а 015% for shipping 

In Sángaporecontact: telan 22456 
inGermanycontaci: таах 525973 


Circle 242 on inquiry card. Circle 61 on inquiry card. Circle 150 on inquiry card. 


CHESS COMPUTERS 
CHESS SOFTWARE 
At Discount 


THE DOCTOR 
IS IN! 


Meet ELIZA, the computer psycho. 
therapist. 


Crested at MIT in 1966 to run on a 
large mainframe, ELIZA has become 
the world's most celebrated artificial 
intelligence program. ELIZA will 
analyze any Statement you enter 
and respond in true Rogerian 
fashion-and her remarks are often 
amazingly appropriate! 
Unlike the stripped down versions 
you may have seen, our ELIZA has 
retained the FULL power and range of expression of the 
original mainframe program. 
Best of all, ELIZA comes with the complete SOURCE 
PROGRAM (written in BASIC) ... anyone, even a 
beginner, can easily customize ELIZA's responses. 


C SOFTWARE 
DEVELOPMENT 


PCDOS/MSDOS 


e FULLC COMPILERPER K&R 
e Inline 8087 or Assembler 
Floating Point 
* Full 1 MB Addressing for 
Code or Data 
• Transcendental Functions 


е MSDOS 1.1/2.0 LIBRARY SUPPORT 
e Program Chaining using Exec 
• Environment Avaliable to Main 


€ c-window'M C SOURCE CODE 
DEBUGGER 


Fidelity Elite A/S World Champion 
Was $600 Now $510 


Fidelity Senso 


9 
Was Now $160 


Sargon III та Software 
Was Ж ow $45 


Other Fidelity products discounted 
Prices include shipping. C.O.D, add $2.00 


So next time people ask you what your computer can 
do, bring out ELIZA and show them! 


ELIZA is only $45 and available їп the following formats: 


e Variable Display & Alteration 
Using C Expression 


e FAST 8088/8086 ASSEMBLER 


MA residents add 5%в sales tax. 


*Apple Il, Il plus, 1e, lic, ll #8" CP/M disk 
*IBM PC and all compatibles °5'4" CP/M disk 
eCommodore 64 (disk or cas.) (specify make and model) 


Combined Package — 5199 
Callor write: 
c-systems 


Call or write—Questions answered 
CHESS MATE—Dept. BII 
21 Faulkner Hill Road 
Acton, MA 01720 
(617) 263-2087 


Add $300 shipping & handling 


ніна! (Calif. res. add 6'2% sales tax.) 
nteiligence | a Checks, MasterCard, 
RESEARCH GROUP E mm 270 VISA accepted 
921 N. La Jolla Ave., Dept. B 
Los Angeles, CA 90046 


Fullerton, CA 32634 
РО. Box 3253 714-697-5362 


ТМ c-systems 


(213) 656-7368 or 654-2214 


Circle 55 on inquiry card. Circle 25 on inquiry card. 


FORTRON CORPORATION 


Designed for 


UPGRADE IBM® 140 Watts Switching | Full Replacement 
P PCX Same Dimension, same power 
€ Power Supply in out to 


connector, same pin out to regular 


Ideal for рс power supply. 
eDevelopment Labs 3 

eIndustrial Application Model: РС 135-40 4 Disk Drives 
eOEM Manufacturers 


Connectors 


Capable of handling 4 Drives. 
Hard or Floppy. 


Worldwide 
Hepresentatives 
Wanted! 


Built-In HOTRON" 


Cooling Fan 
High CFM, Low Noise, Reliable. 


ONLY 
189% • (UL) File #82453 
PC XT Assembly Kit $375.00 | 
Includes: [Quantity discount available) e European Safety Design 
"Power Supply FC-135-40 e 115 V/230 VAC Input Dual 
vg —ORDER TOLL FREE— Selectable 
* Keyboar -427 
(800) 821-9771 e Assembled, Fully Tested 
(Outside Calif] in USA 
PC Upgrade Kit $1040.00 Tel. [415] 490-8171 
Includes: TLX2559291 Fortron UD SIE prag Саар 
*Power Supply FC-135-40 
*10 MB Winchester Drive NC aedifi " 
with Controller 3797 YALE WAY ally’ Minimum $500 shipping à han. 
* Winchester Bios FREMONT, CA 94538 dem orem e i, Me onn 


“Also carry: Hundreds of standard models power switches from 30 watts to 300 watts, single output-multiple outputs. 
Dealer & OEM Manufacturers Guantity Discounts Available 


FC- 427, ~~a KEYBOARD • 10096 IBM® PC Plug-in Compatible 


$115.00 © Use High Quality TS-MO0001 Switch, 
Life Time 20 Million Cycles 
* High performance, High reliability 


130 W. Switching 2 
p Sunol Hard Disk Card 
* Power Switch оп mae IBM PCXT 


n } 


HSC130-40 


7406 | 74.5155 
MOVE пай i ы | 7415161 


741500 7415165 
MC1489 0.29 741502 і 7415175 

741504 - 7415191 
8086 — 9.00 | 24502 0, crono 


Pierce 22а Е 

BEXIA-S 750 | 74,510 7415283 

Моподкэпа Card | агас aso | ist © | 

==" әм от | wars ло | д © IE 

$99.00 : члана $219.00 ЧАТ Compatible 1 741590 
FC-530 A-2 CABINET Prices for Min. | 24.0102 Б 64K DRAM 
» ІВМ Type Bight Sida FC-230 Floppy Drive Order 100 pes | 54/5155 о 41.00/93 pcs 
I an directa al. | pom Single Unit ALS | 2764 250 ns 
accepta СРО Board vit i IBM PC rices ® | 7415139 0. cl 
$99.00 » Use Power Supply РС135-40 | $133.00 Compatible 


IBM® PC, PCXT are trademarks of IBM Corp. 


Circle 170 for Dealer inquiries. Circle 171 for End-User Inquiries. NOVEMBER 1984 * BY TE 541 


IBM-PC with prive 
APPLE 2e witu prive 
SANYO 555 bsp» 
COMMODORE 64 


9 
889 
969 
189 


JUKI 6100 
OKIDATA 92 
EPSON RX 80 FT 
BROTHER 15 
GEMINI 10X 


HARMONY VIDEO & COMPUTERS 
2357 Coney Island Ave , В Күп. NY 11223 
Call Toil Free 
BO0-VIDEO84 or 800-441-1144 


or in NY 718-627-1000 


Cirde 187 on Inquiry card. 


CONNECT YOUR PC 
TO YOUR DEC SYSTEM 


PC100 turns your IBM PC/XT into a VT100/52 
terminal. PC102 adds VT102 printer and file 
transfer support. PC102-132 supports true 132 
columns. Guaranteed. compatibility with all 
VT100/52 applications incuding: EDT, WORDII, 
ALL-IN-ONE, DEC-CALC AND UNIX. PRICED 
FROM $89. 


° 110 through 9600 baud operations 
e Complete keyboard and screen emulation 
e Optional 4010 graphics support 


BENERAL MICROSYSTEMS 
6440 Flying Cloud Or., Suite 205 
Eden Prairie, Minnesota 55344 
(612) 944-0593 


CALL FOR FREE INFORMATION PACKAGE. | 


Circle 177 on inquiry card. | 


New 64K Single Doard Computer 


eliminates need for a terminal. 


Includes video controller, any 
size floppy driver controller, 
6Mz CPU and CPM 2.2*-Only $375. 


+ 


Substantial OEM Discounts Available. 


Save yourself time, cost and trou- 
ble of hardware design and inte- 
gration. Hardware—Graphics/Alpha 
Video Controller, No Terminal Nec- 
essary * 2 Serial Ports • 64K RAM 
e I/O Expansion Software—Floppy 
Disk Driver • Alpha Terminal Driver 
e Source Code ided Call Us 
Today—Megatel 1051 Clinton St., 
Buffalo МҰ, 14206 (416) 745-7214 


"СРМ isa trademark nf Digita! Research Inc. 


Circle 263 on inquiry card. 


* GET ONE FORTH CR BOOK FREE WITH EVERY $20.00 ORDER * 
*ATARARATERAOAARAARRAARRAARARRARAARRARANARARAA 


FORTH Applitstions on tha IBM PC 
Application programs in FagFORTH tor 
vour PC Screens show роит from 
MWpot/output, Senay en, artificial in 
telligencs, decampiler, breakpoint 
routine, kewegrd imdan, a hne дете, 
makng HIL with амоне мест and à 
compleie bytiness Péckage combimng 
invoxce writing, malig list and inven: 
tor¥ control, prolestional programs for 
the advanced FORTH programmer 

Order-No. 61 (Book) 5 12.96 


POWER FORTH for APPLE lh, ATARI 
0х1 Соте 64 

Extended Fig-FOATH incl adüor and 
Many vistul шїп Very powerful 

FigF DRTH tor Apple lic 


FigFOATH for ATARI 820Х1. 
Order-No. 7055 


Ossie and Oitritvior іам zra 
inviled, 

ELCOMP PUBLISHING, INC. 

2174W e«t Foothil! Bd Und E 
Uplend.C A 81756 

Phones. (714) 623-8314, TlI& 29 A1 91 


Leam-FORTH — a subset for tha be 
in 
Learn-FOATH f.Atsri. BQO/BOOXL (Dak 


= 

Order-No.7053 3 19.95 
Leacrn-FORTMH tor APPLE lic 

Order-No. 6153 $9.95 
FORTH on tha ATARI ~ Lusrning 
hy using 

FORTH appkcshon rexampiss for the 
novite Endexper! programmar, 118 pages 
This book discusses the uus of FORTH 
tor narating sound, plotting grePhics, 
and handling text end siringi. Included 
aresample program flurtraung mput and 
output, math, ux of the game port 
end è sample mailinglist 

Order-No. 170 (Book!) $7395 
FORTH Introduction on your APPLE Me 
ITheApphnin your Hand) 

А completa introduction to FORTH on 
your APPLE. Inches many FORTH 
application programs and machine 
longu эу eo ur м. 

Ordat-lio, 178 (Вось $12.95 


PAYMENT: Check, VISA, МС 

СА rmodants add 6 % sales tax. 

Add $2.00? or shipping. 

Qumda USA абс 15% for shipping 

In Singapore contact: teien 22 458 
iInGermmsev contact: fan. 526973 


Serial nimm) Parallel 


Convert What You Have 


To What You Want! 


* RS232 Sarial 
* 8 Baud Rates 
* Latched Outputs 


* Centronics Parallel 
* Handshake Signals 
* Compact 3; x 4X x 1X 


No longer will your emer choices be limited by the type 
of port you heve available! Our new High Pertormance 700 
Series Converters provide the missing link. Based on the 
latest in CMOS technology, these units feature full baud 
rate selection to 19.2K, with handshake signals to maximize 
transfer efficiency. Detailed documentation allows 
simpitfied installation. Order the Model 770 (SeriPar) ог 


Model 775 (PariSer) Today! 


$ 9 a5 
ont = 
Coming Soon ‘ : 
Coming Soonl Connector Option $10.00 
ی‎ CA Residants 6% tax 
Ld 


Feat iico ш JT 


UPS Shipping $300 


verme. Calicua KOO 
CALL (805) 858-7486 or 658-7467 


For FAST Delivery m 


Circle (56. ол inquiry card. 


„ч 


APPLE COMPATIBLE 


Prices for dealers in quantities of 10 or more. 
End Users Inquiries welcomed. 


llc Slim Drive... 


— $170.00 ea. 
1+, lle Slim Drive 


OVANS $140.00 ea. 


il+, lle Shugart Drive . . .$130.00 ea. 


Controller Card . . 
Computer Case. . 
Keyboard ....... 


ss ee ¢ b. 


(Numeric and Function Keys) 
Switching Power Supply . . $45.00 ea. 


ELECTRADE CO. (408) 946-2541 
780 Trimble Rd. Suite 605 
San Jose, CA 95131 


Circle 154 on inquiry card. 


ast ANALOG I/O BOARD 


го АШИ Il, Commodore 64, TRS 80 Color, Timex, 
andothers, Connects to CPU bus. 8 channels A/D 


& 8 channels D/A 1.6 uS A/D convert time. B bit 
гез. Easy to program. Box& cableavailable.8220. 


| Software for Apple il & Commodore: 


T га cursor. Disk 
and orinter idee 


Т Averaging. Usable 
subrowllnes. 


NE Е.Е.Т. 
ТЕ 128" spec 
= н: = trum lines. 
ИЗИШ Dieplays 0 
stiles! 

вагтрів ire a 
m н donein 1 saci 
CPM card 
Commodore Scope/FFT disk & manua!.... $85. 
pple Il Scope/FF disk & manual $100. 


Timex Scope/FFT Eprom Card. 
- Please call or write for FREE CATALOG. 


x 
(Computer A ontinuum 


301 Siteenth Avenue 
San Francisco СА 941° 


- 
„а эй ши ии иш ий ИШЕН 


4° 5) 7572 6294 


MEMORY 
MODULES 


Radio Shack Model 100 
NEC PC-8201A 
Olivetti M10 


~ Suggested List $120.00. 


Purple Price 549.95 


v Low power CMOS design. 
~ Simple installation, 


< 30 day satisfaction guarantee or your money back. 

¥ 1 Year warranty. 

~ Next day shipment via UPS included in price. 

~ Optional Memory Test program $15. (Cassette) 
v No frills direct connect Modem Cable - $9.95 
Shipping: From stock. Free UPS surface Cont. USA — 
Add $4.00 for UPS 2 day Air — Add $7.00 for Canada 
— Payment VISA. Master Card, or American Express. 
Checks held 14 days — Tax: 6% (Calif only). 


CALL NOW wma 


PURPLE COMPUTING РЕ... 
2068 Ventura Blvd. 1 - 1800) 732-5012 


Camarillo, CA 93010 Саш (B05) 907-4768 


Circle 347 on inquiry card, 


WE WILL NOT BE UNDER- 
SOLDI!! Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and C.O.D's 
accepted. 


PACIFIC 


EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
x (800)592-5935 or 
ax» (805)543-1037 


Circle 318 on inquiry, card. 


‘CUSTOM COMPUTER 


CC TECHNOLOGY 


1 CCT PLAZA — BOX 4160 — SEDONA, ARIZONA 86340 


Purchase your Hardware and Software directly from an OEM / Systems Integrator. Take advantage of our buying power! Westocka 8 
full line of Board Level Components, Software and Peripherals. Call for your needs. We'll give you the Lowest Prices, and the Technical 
Support and Know-How we are quickly becoming well-known for. Satisfied Customers Nationwide. The Nation'sCustom Systems House 
for Business, Education and Science. Call for a system quote. CCT implements tomorrow's technology today! | 


TOLL-FREE 
ORDERING: 
800-222-8686 


FOR TECHNICAL SUPPORT/ 
SERVICE /.IN ARIZONA: 
602-282-6299 


80286 NOW! 


J CCT-286Z isourmodified versior UPERIOR GUALITY CCT DISK DRIVE SYST EMS — 3 
yftheMI-286 dual processor boarc 


rom Macrotech. It features a Z-80F 


Professionally engineered ST-506 type systems forthe business market S-100 Computer user. In- 


ind the Intel 80286, with socket foi 
he 80287. Directly replaces 
3085/88 under MP/M 8-16, a: 
‘hroughput increases of 3 to 5! 


J Dunst. pee: $1099. 
ЗЕМЕ Nw бст? 4) 
JCT4B-$4895 («DRIVE SYS.) 
>CT-4C-$6695 («DRIVE SYS) 
2CT-M512-512K STATIC BD-$2449 


» 8” CPIM SOFTWARE SPECIALS • 


IBASE II - Latest Version 24 ........ $349 
Supercalc 86 - for CP/M 86 & MP/M .. $ 99 
Wordstar ..... $299 Pro-Pak ..... $429 
Microsoft BASIC .. $299 Compiler .. $339 


cludes industry top quality drives, CompuPro Disk 3 DMA controller, all cabling, A&T, formatted, 
burned-in. Provisionsfor uptotwo hard disksineach system. We include operating system update. 
CP/M 80, CP/M 86, CP/M 8-16, MP/M 8-16, CP/M 68K. (/1 Systems are CCT innovated hard/floppy 
combinations, with Mitsubishi DSDD 8" drive.) 12 month warranty. 


CCT-10(114+ MEG) .............. 1D M ФСТ)... оаа ана $2349 
ССТ-20 (22+ MEG) .............. $2319 GOT-20H ..................... $2869 
CCT-40 (36+ MEG) .............. $2799 СОСТ-40/\ ..................... $3349 
CCT-60 (58 + MEG) (New) .......... 69090 CCT ..................... $4549 
CCT-90 (87 + MEG) (New) .......... 556209 CLTSSUM ..................=. $5759 
CCT-125 (123 + MEG) (New) ........ $6389 GCT-125M .................... $6949 


Drive capacities shown are after formatting! We are working on tape cartridge back-up units. 


FLOPPY SYSTEMS ee e 514” DSDD 


IBM Compatible Tandon 320K. Extra Heavy Cabinet 
accommodates two drives, hardor floppy. All ря ART, 
Burned-in. Perfect for our MS-DOS ‚ $399 


CCT-2.4 * Dual 8" DSDD 
Mitusbishi2.4 Megabyte in Extra Heavy horiaontal enclosure, 
removeable dei ы all cabling, A&T, Bumed in. The 
fastest system avai $1229 


яа з» з а з э а з з эз «оз з е з ә з 


x SUPER PRICES x COMPUPRO COMPONENTS x IN STOCK x 


S-100 HARD DISK SUBSYSTEMS 
| 
| 


Supersoft FORTRAN IV $339 C Comp $399 CCT-2 - $6799 © CCT-3-$6699 e  Diski1Aw/CP/M-$619 e CPU 8086/87 - $819 ^  M-Drive/H - $1099 
; , | CPU 8085/88 - $349 ° CPU 8086 - $559/10Mhz - $599 E CPU 68K - $519/10Mhz - $639 
БАНКТЕР... ЕВЕ CPUZ- $249 e Disk 1A-$519 • Disk3-$499 • DMhzj $248] « РАМ 21 (128K) - $749 

› TOP SELLING PERIPHERALS • RAM 22 (256K) - $1319 © Interfacer3-$459 е — Interfacer System Support 1 - $329 

Enclosure 2 Desk - $649/Rack- $699 • CP/M 80 (CCTHMX) -: ›Р/М 86 (CCTTMX) - $175 


CCT-90K Parallel S-100 Terminal 


CP/M 8-16 (CCTTMX) - $199 . MP/M 8-16 (CCTSX) - $49t 


PE RELAIS met $743 | „ыа 56 Upgrade КЕ CPIM 86, RAM 16, Sys. Supt. 1, Cable - $709 
Wyse 100-14" Green .............. $699 C Boards — New Releases — CCT Mods Updates - $30/0.S 
dstar P йй......... 7 
E E s CCT-1 — ENTRY LEVEL S-100 BUSINESS SYSTEM 
WseS0....... $529 75....... $609 | e Enclosure 2-Desk-20Slot Mainframe e • CCT-2.4-Dual 8" Mitsubishi 
200/300 .................... $1069 | * CPU 8085/88 - 6Mhz8085/8Mnz8088 « — DSDDDriveSystem - 2.4 Megabytes • SPECIAL PRICE 
| e Disk 1А - DMA Floppy Disk Controller e • CP/M 80 - 2.2 HMX - CCT Modified * 
Машаа)... $850 от. ^ gipgg | ° RAM 16-64KStaticRAM- 12Mhze e All Cabling, Complete CCT Assembly S 3 5 5 9 
a aw edili e interfacer 4 - 3 Serial/2 Parallel /0 е Testing, and Minimum 20 Hour Вит-іп e 5 


Liberty Freedom 100 — $479 200 — $679 


Okidata 82 —$329 83— $619 84 — $899 
Ш... $459 93........ $719 


NEC 7710 ..... $2190 7730..... $2190 
Diablo 620 ..... $969 630 ..... $1899 


RUNS ALL STANDARD 8" CP/M SOFTWARE - INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANT Y 


OPERATING SYSTEM NOTE: Latest CP/M, CP/M 86, MP/M 8-16, CP/M 68K, have each been restructured and optimized byCCT, 
for utmost flexibility, power and speed. All CCT products are supported. 


MS-DOS FOR COMPUPRO - IBM COMPATIBLE CCT MODIFIED SYSTEM 
ForanyCP/M 86 CompuPro System — Includes MS-DOS Version 2.0 and 51⁄4” DMA Disk Controller, All Manuals - $699 


Prices & avaliaDilty ѕиојестто cnange. All progucts new, ano carry тип manuracturer s warranties. ual тог catalog. rree Tecnnical neip to anyone. All ргоо 
tested and set up for your system - Plug-In & Go! Arizona residents add sales tax ССТО Trademark — Custom Computer Technology; MS-DOS © Т 


Trademark — International Business Machines: CompuPro © Trademark — W.J. Godbout: CP/M© MP/M© Trademarks — Dioital Research 


1 
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SAGE IV OWNERS 


5, 10 MB EXPANDED WINCH. 
BACKUPS AVAILABLE 
ON REMOVABLE 
CARTRIDGE DISK. 


NOW AVAILABLE: 
eF LE XWARE" Financial Software Sys. 
eOur ULTRA-STREAM" Graphics 
Contact MASTERBYTE 
COMPUTERS OF N.Y. 


Suite 815, 19 W. 34 St. N.Y., N.Y. 10001 
(212) 760-0340 


Authorized STRIDE MICRO Distributor 


Circle 258 on inquiry card. 


RS-232 DATA ТАР can be used to monitor 
the data which is being transmitted and 
received on a RS-232 line. Drives a printer, 
CRT, or any other RS-232 receive type 
device, Requires no AC power or batteries 
to operate. ORDER NOW! Only $34.95. All 
cash orders postpaid (IL res. add 6% 
sales tax); we accept MC, Visa. Free: new 
illustrated catalog of RS-232 interface and 
testing equipment, Phone: 815-434-0846. 
Make checks payable to: 


Bi: electronics 


MANUFACTURING COMPANY 


P.0. Box 1008B, OTTAWA, IL 61350 


Circle 34 on inquiry card. 


ae GET ONE BASIC BOOK FREE WITH EVERY ORDER F1] 
HIIISISEEETILIITITIISISIINIFEFITIFITITITTT) 
MACROF IRE Editor/Assembter for C-54 HARDWARE ADD-ONs 


Fry powerful tooi for the machine раа Printer Interface for C-54 
janguam@® programmer @anssts of three This Rem allawsyoutTo hookup ¢ perathel 
Diris full screen Urented adnor familar = printer with à Cemcomes type interlace 
tà Ihe wordprocessorhvery fas} embiu та yow Commodore 64 wia 1ha user pert 
vath mace capabidity, machine language All you have ta do ту тако the proper 
monitor Thedsseinhler translates on Tiree connections from the user port 10 your 
pane, physical and logical address, premier The software iriver lor [his inter 
macros expanded/nut expanded, mnciude lace comes олі or cassette Eight stata 
luactian tor marga source codes, ш uree bits ёте transmitted, thys this interface 
Lode can be wwmMiinaie! un Usk oF alto сап print geaphies Ihr bnnter has 
that capability). The BUSY and STORE 
амина from the editor, object code can дпа раге usec lor hanoshakihg чегуубәп 
һе МИЛЛИЙ from the momtar computer an! penler, Thesonwarueven 
AHemble! gives het al weed and unuted has Ihe complete Commodore character 
labels, physical endnddress ОК or st buit ın $0 that yau Can punt 
casete Cames with nook Na 184 Commodore characters an а non. Com 
Order No. 4963 £89.00 "odore printer! 
TMs kel Consists of the solbwaig inver an 
disk О! Cassette, the instructions, aadibe 


| SIKTYFORTH gilor the user port 


This FORTH м an extended tig FORTH 
alaiki la ihe Commadore64 Avataile 
ondik oniy Universal Expaciemnenter Board for C64 

Order Ма. 4960 emag Т3 board plug into the expansion port 
of yout Commodore 64 11 allows You to 
build усш own wapansibn crcuns This 
board If recommended with the book 


даг-Ма, 4990 $ 19.95 


| SUPERMAILING lor C64 No 185 
This mailing list program allows you га BE 

| handie up та 3000 satetes on one disk Order.No. 4970 & 
Each xirdress coniiáts а! 9 nicametirs, Езрапыоп Board torC.64 
hee ate тыта. company. street, city, This Md allows. sito ши ога four 
late, !р<обе. code 1. code 2. « 2-1 ow LC DES. 
н асай езе сәя ан Bets. or аы | ите Ате sais areperalel alal) four 

р slots There n room prowded tor de 

(ог any patamete. für example all coding arewts The expansion board 

addreiwm (гот Са Ота Аана неоп comes with ane plug for one utrial 

disk only expenmenter board 

Onde-No 4962 ae Deder-No. 4952 M 29.95 


Dalar amt Ontnbuto:r inquiries are PAYMENT Chach. VISA. MC 
түй СА rendant; add 6 Y uies tax 
EL COMPPUBLISHING, INC, Add $ 2.00 for hipag, 

| 2174 West FoathullBivd. Unn E, Оерт 36 Оинае USA add 15% for shopping 
Upland C A $1786 in Sewapose conset. lalan 22456 
Phone 17181 6823.]3)4,Tla 29 81 91 In Gerrnánycontact wien 526973 


Circle 152 on inquiry card. 


DIGITAL RESEARCH • SORCIM • 
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ойто The Best! 


Onystal Sofware 
PO. Вох 4135 УМУ, N.J. 07093 
1-800-932-0627 
New Jensey 
1-800-624-0799 


Circle 59 on inquiry card. 


NEW 


From the people who brought you АССЕЅ5/80 
. . . It's FRIEND The Report Generator 


FRIEND The Report Generator befriends your current software 
package, with an English query language for reports, and applica- 
tions language extensions for complex tasks. Reads and writes 
virtually all files (DBASE Il, COBOL. BASIC, any ASCII)! Ask us 
about your package. 


FRIEND The Report Generator has hundreds of business and 
research applications, from mailing list management to datareduc- 
tion, Extracts, sorts, lists, cross-tabulates, computes, and dis- 
plays any number of fields and computed variables, formatting and 
totalling automatically. Original data remains untouched, 


For РС DOS, MS DOS, CPM, MPM, CPMB6. For most micros. 
(280, 8080, 8085, 8086-8088) Most terminal characteristics are 
already in our install program. We downtoad. We support. $295 
suggested retail price. 


FRIENDS SOFTWARE CORPORATION 
Р.О, Box 527, Berkeley, CA 94701 
415-540-7282 


FRIEND is available from: Distributors: *DATA PLUS BENELUX, 
Waalre, Netherlands and Brussels 011-31-4904-5115 *APW, 
Montreal and Toronto, Canada 814-878-1325 ж Dealers and Sys- 
tems Houses: * ARMETTA ASSOCIATES, Chicago 312-226-3957 
*CDMPLUS. Hickory Hills, IL 312-430-5205 «COMPUTER CON- 
SULTANTS, Waitsfield, VT 802-496-3158 «CUSTOM RUBBER 
PRODUCTS, INC., Houston 713-691-2211 xHANSEN RESEARCH 
INC.. Houston 713-723-8120 «M & 0 SYSTEMS (with Myte 
Муке), Orchard Park, NY 716-662-6621 «MARSH MANUFACTUR- 
ING COMPANY, Northridge, CA 213-886-6119 


Circle 172 on inquiry card. 


‘BASF ; 


FlexyDisks? 
5 1 l/A "Li 


Specify soft, 
10 or 16 sector Price 10-90 Price 100 + 


Single side 60 р 
double density 1 a ea 1 4 8а 
Double side 85 0 
double density 1. н. 1.1 tà 


Hard sectors in Library box only add .15. 
Certified Check - Money Order - Personal Check. Allow up 
to 2 weeks for personal checks to clear, Add $3.00 per 100 


or part to each order for UP.S. shipping charges. 
NJ Residents add 6% sales tax. 


EXTHLINGE INC. 


178 Route 206 South, PO. Box 993 
Somerville, N.J. 08876 • (201) 874-5050 


Circle 110 on inquiry card. 


&TDK 
flexible disks 


Call Free (800)235-4137 
for prices and information. 
Dealer inquiries invited. 
C.O.D. and charge cards 
accepted. ac. 

pen VISA" 


PACIFIC 

EXCHANGES 

100 Foothill Sivd | 

San Luis Obispo. CA 

93401 (іп Cal call | 
} 543-1037 } 


Circle 318 on inquiry сага, 


WHOLESALE 
PRICES 
PLUS 6% 
Hardware, Software, Supplies, Accessories 
SOFTWARE 
RENTAL 


RENT: LOTUS 1-2-3 $99.00 


dBase III $99.00 


Annual Membership $ 8.00 
Software Rental Library $25.00 


comrPeumoart 
16 Shipmaster, Clover, SC 29710 


CALL: 1-800-334-3818. In SC: 831-8502 


8:30-5:00 ET p 


mam Monday-Friday WP 


Circle 7| on inquiry card. 


ELECTRONIC 


MOUSER “u 
ELECTRONICS 


ал 2440 = . 
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MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 


OVER 15,000 DIFFERENT ITEMS IN STOCK! 


MOUSER ELECTRONICS 
11433 WOODSIDE AVE. SANTEE. CA 92071 
PHONE:!619] 449-2222 TWX:310 -331-1175. 


Cirle 293 on inquiry card. 


PROGRESSIVE will 
custom engineer 


configuration for 
your office needs. 


The AT will 


appeal to 
buyers who 
need maximum 
performance. 
Floppy Disk Drives: X T-L J K 
TANDON TM 1002 $179 „НАНО DISKS | 
HALF TEITE $149 PERIPHERALS, MAYNARD, EVEREX AND MITSUBISHI 


Mounting kit & “Y” jack FREE with purchase of two 


MITSUBISHI, TEAC, SHUGART, CDC in stock ...... CALL 


Here's what you get: 
e Engineered Layout. 


e Custom Parts List. 


— Details below 


Chips (Always in stock): 


WE АНЕ E LP BRUKER, NP BROKERS, ASK FOR QUANTITY 


BAK R ВАМ CHIP MEMORY UPGRADE (set of 9) a9 


e Price Comparisons. 
e Service Options. 


Call to ask our AT 


specialists how 
to buy better value 
while avoiding 
hidden pitfalls. 


NEW IBM PRICES!! 
IBM PC w/256K, 2 360K drives, controller, 
Monochrome/Printer adapter, Arndek 310A . , .......... $2195 
IBM PC w/256K, 2 360K drives, controller, 
Color/Graphics adapter, HX-12 color monitor .,....... 
IBM PC w/256K, 2 Y ht 360K drives, 

controller, 10MB hard disk w/autoboot . . .. $2795 


(These systems are brand new, fully 0 =H ry in, fully 
warranteed for 90 days AND ARE ALWAYS IN STOCK!) 


.$2495 


NETWORKING APPLICATIONS ENGINEERING 


We'd like to design a network application for your business using the PC. For a fee of $35 
(refundable w/order) our networking applications department will custom sketch a layout 
designed for your hardware and software requirements. Send us your description of the PC 
configurations and the software applications to be considered. We will prepare and supply you 
with your own custom networking layout specific to your needs, complete with diagram, parts 
recommendations, our bottom line price (with price comparisons), and service options. 


PROGRESSIVE 
MICRO 
DISTRIBUTORS 


W PRICE 


Quantity purchases allow us the best prices any- 
where, The prices you see in our ads were prepared far in 
advance, due to magazine production requirements. We 
will always try to have the lowest possible prices. If you 
have any questions call our TOLL- FREE NUMBER. 


М STOCK 


We stock huge quantities of the finest and most popu- 
lar products for your PC. Because we're on-line we can 
supply stock informabon accurately and ship immediately 
from our enormous inventory. Theres no need to call 
around, because if we don't have it, you probably don't 
want it. 


Ask for an application to join our Preferred Account Charge Club. 


Circle 342 on inquiry card. 


M SERVICE 


Simply the best. We pride ourselves on our 
unparalleled technical service and troubleshooting. In the 
unlikely event a problem should arise, our tech staff 5 
trained to get to the bottom of things and help you get on- 
line ASAP. We have incredibly fast tum-around if repair is 
necessary. 


М SUPPORT 


We know and we care. We won'tlead youinto anything 
we know won't work. Our staft is trained to ask questions 
like "What is your application? and won't avoid a lower 
cost aitecnative to push what's in Stock. We'll gladly send 
you product infonnation instead of pushing the close of a 
sale to an unsure buyer. Again, WE CARE. 


“IBM PC System Enhancement 5 Our Business 
- Personal Service Is Our Commitment.” 


FOR ORDERS ONLY 


1-800-446-7995 


for further information and technical support 


1-404-446-7995 


HOURS: 9AM to 9PM EST 
(SaU/Sun-12PM to 5PM EST) 


7000 Peachtree Industrial Blvd. 
Norcross, Georgia 30071 


All prices are subject to change without notice. 
ІВМ is a registered trademark of Intemational Business Machines. 


Call for an up-to-date price list. 


NO SURCHARGE FOR MC/VISA 
MOST ORDERS SHIPPED NEXT DAY 
NOVEMBER 1984 * BY TE 545 


Lifetime 
Guarantee! ! 


DISKS 


Fuji- Memorex and Others... 
Order 2 Boxes and SAVE! 


Call Disk Works for our latest 
prices on Memorex, Fuji and 


3M diskettes. 
1-800-292-1492 Nationwide or 
(312) 368-0359 in Illinois 

5 1/4 SSDD $1.79 each 

5 1/4 DSDD $2.29 each 

3 1/5 DSDD $3.80 each 
Prices are per disk in quantity 2 boxes of 
10. Add $2.50 shipping and handling. Call 

for quantity pricing and shipping. All 

orders shipped same day via UPS ground. 


DISK WORKS 
11 S. LaSalle St., Suite 2601 
Chicago, IL 60603 
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SPEECH SYNTHESIZER 


" Bip, Mouth 


LISTEN! Your 
computer could be talk- 
ing to you through the 
BIG MOUTH from, 
ASTROTRONICS. True 
speech synthesis for ANY 
computer through your 1^* 
printer port, (parallel or 
serial). 
каша = Complete 
0 software require 
400 Character butter $1 99 
Text to speech 
Will run on any computer 
Embed phonemes in text for those special words. 
Programmable: Vocal-tract frequency, intlection rate, 
duration pitch, articulation amplitude...for al! БА 
phonemes 
Can be programmed to make sound effects or sing! 


Kits fram 999 Ada ss.00 5 5н Cal. res. add 6% tax 


Phone for Demonstration 


(714) 734-6006 
At AstroTronics 1137 Topaz Street 
ё MICROSYSTEMS Corona, CA 31720 


Circle 29 on inquiry card. 


6800 Family 
Cross-Software 


6800/01/05/09 microprocessor 
software developmen! tools for PDP-11, 
VAX, IBM or other mainirames: Cross- 
Assemblers, High-level Language 
PL/W Compilers, Linker, and 
Simulators. 


иек Corp. 
| Lotopette, IN 47904 
LA 317-742-8428 


Circle 426 on inquiry card. 


CROSS 
SOFTWARE 
for the NS32000 


INCLUDES: 


* Cross Assembler x 
* Cross Linker * 
* Debugger * 
x N.S. ISE Support ж 


* Librarian * 
* Pascal Cross Compiler * 
* C Cross Compiler * 


U.S. prices start at S500 


SOLUTIONWARE 


1283 Mt. View-Alviso Rd. 
Suite B 
Sunnyvale, Calif. 94089 
408/745-7818 * TLX 4994264 


Circle 377 on inquiry card. 


Logic 
Simulation 
System 


Type: 4 state unit delay 
(1.0,unknown,hi-z) 

Input: ASCII files or keyboard entry 
User defined macros 
Circuit description 
Named nodes 
Signal sources, patterns 
Full editing 


Output: Timing diagram (screen/ printer) 
Loading report (fanout) 
Circuit listings 

For MS-DOS, CP/M 

Price $175 


Tatum Labs 

Р.О, Box 698 

Sandy Hook, CT 06482 
(203) 426-2184 


Circle 391 on inquiry card. 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 


charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San LuisObispo, CA 
93401. In Cal. call 
(800) 592-5935 or 
(805) 543-1037. 


Circle 318 on inquiry card. 


Are You Interested In 


And How They Operate? 


Edison-80: A CP/M®-80 compatible 
System based on Per Brinch 
Hansen's Edison compiler, 
includes: 


e Complete run time source and 
execution code 


e 8" SS/SD Diskette 
e Edison-80 User Manual 
e Hansen's"Programming А 


Personal Computer’ (Including 
complete compiler source) 


$49.95 
Available Only From 
SEQUITUR SOFTWARE 
P.O. Box 411 
Excelsior, MN 55331 


Circle 369 on inquiry card. 


| GILTRONIX SWITCHES ARE | 


THE BEST CHOICE. 


...and here are 10 good reasons why: 


IBM PC 


1. Serial (R8232) or 7. F.G.C. Approved 
Parallel Units 
{Centronics} 8, Manual and 

2. Prompt Deliveries Automatic Units 

3. Nationally Adver- 9. Highest Quality 
lised Products PC Board Switch 

4. Broad Produci EM Technology 
Ling 10, Buy Direct From 

5. Over 30,000 Units Giltranix, or From 
Sold to Date PRINTER/ Any Authorized 


6, Sales and MODEM Distributor 
Technical 
Support Manual Units—2 to 6 Ports 

Automatic Units—3 to 15 Ports 


Appie 11 a Pegisig¢eegitademars of Apoie (три Iac 
JOM ¢ $ a reQrsiered Traderun, of (rirrmaonal fugias 14 Machum3 Cor рр 


Na. А ; 
сые lironix Pu aio ca oa 


(415) 493-1300 


ORDER HOT.LINE: 1-800-531-1300 (Outside of California) , 


Circle 181 on inquiry card. 


DISK DRIVES 
(For PC, Mod I, 11 & IV) 


Qume 142A 
Teac FD55B.. 
Tandon TM100-2. 
Tandon TMt01-4 
CDC 9409, 

Case and PS. 


PC EXPANSIONS 


Maynard Disk Controller, . 
Sandstar Senes. 
eme 10MBHD systems: WS4 . 


WS!. 

Quadboard (64 K) 

OWadGolor 1... ...... . 

AST SixpackPlus (64 K) 

MegaPlus (64 K}. 

(a =a dc аў 

2nd SP. PP or Game . . ...,.$ 
HERCULES graphics board . 
HAYES Modems: 300 $ 
Smartmodem 1200.. 

Smarimodem 12008 . 

Set of 9 chips (64K). 


VLM Computer Electronics 
10 Park Place e Morristown, NJ 07960 
(201) 267-3268 Visa, MC, Check or COD 


ACCESSORIES & PERIPHERALS 


Other Monitors & Printers - SCALL 
153.99 PRINTERS: C-ITOH 
179.99 EpsonFX80 
475,99 Okrdaia 92P wiPtug 'n Play-IBM 
189.99 DRIVES: '4 He:ght-Ap 
529.99 Micro Sci A-2-A 
489.99 Teac # Heighl-IBM 
169.99 RIBBONS Brother 
139.99 МХ &FX80 
279.99 MX&FX100 
109.99 OKI 82, 83, 92. 936 Game 


Ultraterm 259.99 


Enhancer II 
Function Strip 
Hardswilch 
M:cromodem Chip 
PSIO 


MONITORS Amdek 300A-Ap 
Amdek310A-IBM 
Prnceton HX-12 RGB-IBM 
Pnnceton Max-12 Amber -IBM 
Ouadram Quadzhrome RGB-IBM 
Taxan420 RGB-Ap/IBM 
Taxan 12° Amber-IBM 
Taxan 12" Amber20mhz-Ap 
USI 1400C Color Compos .te-Ap.;IBM 
USI P4 9" Amber 20mhz-ApaBM 


di 


Soltsw tch 
Ultrapian 
Videoterm w. Soltswitch & Inverse 


CHARTSTAR - NEW 
Business Graphics Package 
For IBM 319.99 


Memorex 547 DS/DD 


Flip 'n File wLocklray Holds 25-54" 
Flp т File w/Locktray Holds 50-54" 
Library Case (Assorted Colors) 
Med.a Mate Holds 50-5'A" D'skeites 
Меда Mate Holds 50-34” Otskenes 
Printer Stand-Large (Plexiglass) 
Pnnter Stand-Smail (Plexiglass) 


HARDWARE  - 


DAN PAYMAR Lower Case 1, Rev 1-6 
Lower Case 2, Rev? 
MICROSOFT Softcard 
Ram Card 
ORANGE MICRO Grappler + 
Bufferboard 
Bullered Grappler 
TITAN Accelerator fle 
Neptune 64K 
Salutn64K Ram 
ASTI/OPIus 
MegaPlus 
Six PackPlus 
PLANTRONICS Color Plus Board 
TITAN 64K Board 
KRAFT Paddles 
TG Paddles 


APPLE JOYSTICK 
Kraft or TG - 39.99 
IBM JOYSTICK 
Krait or TG – 44.99 
KENSINGTON 


System Saver-AP 65.00 
PC Saver-IBM 2999 


ee? Ty cot 
БЧА A 


MAIL AND 
PHONE ORDERS 


Inquiries Welcome! 


(408) 985-0400 
MAIL, PHONE, WILL-CALL 
SERVICE FROM 6 AM pesn 


Circle 77 on Inquiry card. 


` COMMUNICATIONS 


HAYES MODEMS: 300 Baud Smarimodem 
1200BaudSmartmodem 
12008-IBM 
Mcromodem lie 


| NOVATION MODEMS JCal 


t03SmartCal 
а 
t 


а 
App:ecat!l 300 Baud 
App'ecat Upgrade lo 1200 Baud 
Expansion Мойше 
ASCII EXPRESS-Ap 
CROSSTALK-IBM 
MICROSOFTSotterm 2-Ap 


TELMERGE- /BM 119.99 
New Telecommunications 
Program From MicroPro 


BASIC SKILLS 


DLM School Versions Available 
Alien Addition/Alligator Mix 
Demolition Division/Dragon Mix 
Minus Missior/Mulhiplication 
Spelling Wiz/Verb Viper 
Word InvasionWord Radar 
LEARNING COMPANY Juggles Rainbow 
Gerlrudes Puzzle/Secrel 
Magic Spell/Bumble Piol 
NumberSiumper 
Rocky's Boots 
PEACHTREE Algebra I-III 
Counling Bee 
Decimats/Fractions 3.0 
LEARNING COMPANY Addition Magician 
Magic Spells 
PEACHTREE Algebra | 
SPINNAKER Alphabel Zoo 
Delta Drawing 
Facemaker/Fraclion Fever 
Hey D:ddle/Kindercomp 
Mos! Amazing Thing 
Snooper Troops I-li 
Story Machine 
LEARNINGCOMPANYReaderRabbit 
Moptown Hotel/Parade 
Word Spinner 


ADVANCED SKILLS 
MASTERTYPE 
MICROSOFT Typing Tutor II 
PEACHTREEPSATor SAT 
CAI Masters 
Subjects 
MASTERTYPE 


COMPUTER DISCOUNT PRODUCTS 
860 So. Winchester Bi., San Jose, CA 95128 


BRODERBUND Gumball 
Chophitter, Orol 

MICROLAB Crises Mountan 
D.no Eggs 

ODESTAChess 

SIERRA ON-LINE Frogger 
Ота! 

SIR TECH Knight of Diamonds 
Legacy ol Liylgamyn 
Wizardry 
Wizipnnl 

SUBLOGICFI:ght S.mulator Il 

ULTIMA 111 


cA aues‏ ا 
MICROSOFT Flight Smutator I‏ 
SIERRA ON-LINE Crosshre‏ 
SIR-TECH Wizardry‏ 
BRODERBUND Loderunner‏ 
Apple Panic‏ 
MICROLAB Mum 20-49er‏ 
SUBLOGIC Моћ Mission Pinball‏ 


FROGGER 


SEREAMISION 


IBM 


Fun For 


APPLICATIONS 
SOFTWARE 


FOR THE HOME 
BRODERBUND Bank Ѕгее! Writer 
Bank Stree! Speller 
SIERRA ON-LINE Homeword 
CONTINENTAL Tax Advantage 
Home Accountant 
Home Accountant (Mac) 
BRODERBUND Bank Street Writer 
CONTINENTAL Home Accountant 
TaxAdvanlage 
MONOGRAM Dollars & Sense 


FOR THE BUSINESS 

ASHTON-TATEdBASE II 
BPI{GL, AP, AR, PAY) 
CONTINENTAL FCM-Firsl Ciass Mail 
KENSINGTON Format |! 
PFSReport 

File, Graph, Write 
SENSIBLE SPELLER 
SIERRA ON-LINE Screenwriter Il 
ASHTON TATE dBASE III 

Encyclopedia 

FrameWork 


Friday 
CONTINENTAL FCM-Firs! Class Mail 
Ultrafile 
LIFETREE Volkswiiter Deluxe 
LOTUS Symphony 
MULTIMATE 
PFSReport 
File, Graph, Write 


MICRO COOKBOOK 
Fer а (BA 


" — CALL (408) 985-0400 — 


‘ Retail Showrooms In California 


san a 


M«crotazer (All Configurations) 
Quad S2r 64K 

Quadboard | ûr 1 No K 
Ouadboard | or I| 64K 
Quadcolor| 


| Quadcolor! Upgrade 


| DEADLINE 
| ЕМСНАМТЕВ Вест 


MEMORY CHIPS 
Top Quality for 
Best Performance $CALL 


INFOCON 


FOR APPLE & IBM 
CP/M Versions - $CALL 


| CUTTHROATS Underwater Treasure Hunt! - NEW 


Deteclve Case and YOU'RE П 
c ar Mission 
INFIDEL Enter The Lost Pyramd 
PLANETFALL  Invesligate a Wild New World 
SEASTALKER Jun orLevel Rescue Misson 
SORCERER Myslic Ciues & Magic Encounters 
STARCROSS  Sc-F: Adventure, 2188 A D 
SUSPENDED  3Levels and Custom Options 
Classic Murder Myslery 
All-Time MostPopular 
Advanced Levels 


UTILITIES & 
ENHANCEMENTS : 


BEAGLE Appie Mechanic/Beagle Bag 
Beagle Basic/Double Take 
Dos Bos/Silicon Salad 
FatCal 
GPLE 
Pronto Dos/Frame Шолу City 
Tip Disk 1 
EASTSIDE Wildcard II 
FINGERPRINT Epson Enhancement 
KOALA Touch Pad 
MOCKINGBOARD - Speech Chips 5CALL 
THUNDERCLOCK 
KOALA Speed Key 
Speed Key System 
Touch Pad 
NORTON UTILITIES 
SIDEWAY: 


CENTRAL POINT Copy I! +/PC 


GRAPHICS SOFTWARE 


BEAGLE Typelaces 
Graphics - NEW 
AlphaPiot 
Triple Dump - NEW 
FiexTexl 
BRODERBUND Print Shop 
PENGUIN Complete Graphics System 
Graphics Magician 


ZORK І-Ш 


No Charge For Credit Cards 
Prices Subject To Change 
Sottware Sales Are Final 
International Orders Welcome 
Min, UPS Chg. $4 + Ins. 
Min. US Postal Chg. $10 
P.O's Welcome — 3CALL 


zid ttio 


NOVEMBER 1984 * BYTE 547 


times faster 


Super Fast 280 Assembly 
Language Development Package 


Z80ASM 


* Over 6000 line/minute 

e Generates COM, HEX, or REL tiles 
ө Cross-Reference 

e Zilog mnemonics 
© 
g 


Time and Date In listing 
Long labels 
SLRNK 
e One or two pass operation 
* Cross-reference 
e COM or HEX output 
e Flexible address control 


Most formats available for 280 CP/M, COOS, and TURBODOS 


3199.95 


"23 North Main Siret, Buller, РА 18901 
FRA cy Dudas 


Circle 372 on Inquiry card. 


DISKETTES 


BASF Diskettes at compe- 
titive price. Call TOLL FREE 
(800) 235-4137 for prices and 
information. Visa and Master 
Card accepted. 


PACIFIC 
EXCHANGES 
НЮ Foothill Bivd 


San Luss Obispo. CA 


93401 tin Cal call 
(805) 544-10037 | 


ACQUISU 
and control for ANY computer 


eatin 5 
Ea a ux حط ت‎ жайы: 2, = - 


B The Model 8232 communicates via 
RS-232, and has 8 analog Inputs (0-5 VDC; 
8 bits), 8 digital Inputs and outputs, and a 
2000 point buffer. Suitable for fleld data 
logging or lab use, the 8232 costs only 
$540. Direct bus-connect unit for TRS- 
80/11 & 4 Is $295. Detailed manual, $6. 
Phone our applications engineer or write: 


X x SEARBUCK Ae yk 


225 Crescent St., Wakham, МА 02154 - (617) 899-8820 


Circle 380 on inquiry card. 


Our UNIFORTH Systems are used on computers from 
the VIC-20® to the VAX* , and now are available 
specifically customized ior your DEC* minie and micro- 
computer. All of these features are standard with 
UNIFORTH: enhanced FORTH-79 (strings, arrays, 
etc.); a full macro assembler; video editor (string tunc- 
tions, line stack); complete DOS Interfece (uses stan- 
dard files for 1/0): primitive disk utility (R/W any sec- 
tor); IEEE-compatible floating point with all trig func- 
tions; single-step trecing; decompiler; text file support; 
vectored 1/0: and an excellent 200-page User's 
Manual. 


Prices: Integer 
Varaion 


Fioating 
Polni 

Yarsion’ 

Rainbow 100 (MSDOS? of 

CP/MB6* ) $ $ 160 

Professional 325 ar 350 (P/OS) 400 

LSVPDP-11 (RT-11) 229 

LSI/PDP-11 (RSX-t1) 

VAX-11 (VMS-11) 600 

* specily 8087, KEV-11 (FIS), FP-11 or aofiwarg floating point. 

North American postege Is Included; foreign orders add 

$10. Maryland customers add 5% tax. 


Unified Software Systems 
Р.О. Bax 2644, New Carrollton, МО 20784, 301/552-9590 
DEC, VAX.POP,AT-11.ASX-11 (TM) Digital Equipment Corp; 


CP/M (TM) Digita! Research; MS00S (TM) Microsoft; VIC.20 
(TM) Commodore. 


Circle 407 on Inquiry card. 


MEMORY CHIPS : 


$4. l Ü each 


4164 equivalent 
200 ns 

Fully guaranteed 
Data Sheet Included 


Add $3.00 shipping 
Send for info on our new low 
cost IBM PC memory board 


ICS TECHNOLOGY 
P.O. BOX 643 
MIDVALE, UT 84087 


(801) 254-1463 


Circle 216 on inquiry card, 


Logo is the 
simplest 
programming 


zep-lerrapin: 
The Onginal ai People 
(617) 492-8816 


Circle 399 on inquiry card, 


The Dysan quality difference is 
yours to try with advanced produc- 
tion techniques that assure every 
diskette to be 100% error-free. 


PLUS! If you call, write, or utilize 
reader service in response to this 
ad—we'l send you our full-range 
catalog of computer supplies with 
special Offers good for further sav- 
Ings on Dysan diskettes and many 
other quality products. 


LYBEN COMPUTER SYSTEMS 
1250-E Rankin Dr., Troy, Mi 48083 
Phone: (313) 589-3440 


Simply #1 In Service & Reliability 


DISCOVER THE DYSAN DIFFERENCE | 
Circle 250 on inquiry ard.) 


PAL, EPROM 

PROGRAMMERS 

& UV ERASERS 
FROM $49.95 


SEE OUR AD ON PAGE 32 


1001010 


ORDER TOLL FREE 
1-8OO-EEI-PROM 


(1-800-331-7766) 


Circle 247 on Inquiry card. 


LOWEST PRICES 
“GUARANTEED ” 


FIND A LOWER ADVERTIZED PRICE IN THIS 
MONTHS BYTE AND WE WILL BEATIT BY 5% 


t x PC EXPANSIONS x x 


BABY BLUE Il (256K) BACKGROUND $648 


PROCESSING, CP/M-80 EMULATOR 
SMART TERMINAL EMULATOR PACKAGE 
AST SIX PACK PLUS paar 239 
AST SIX PACK PLUS {384K ] 469 
EVEREX 10MB HD ' HEIGHT (INT) 749 
SYSGEN 10MB HD WITH 10MB 2099 
STREAMING TAPE BACKUP 


t APPLE EXPANSIONS x «+ 
ULTRATERM40TO 160 COLUMNS 


xo PRINTERS x + 
BROTHER HR25 23CPS (DAISY) 
OKIDATA 92 160CPS (DOT) 
OKIDATA93 160 CPS Фот) 
SILVERREED 550 19CPS (DAISY) 
ComRiter CR-II 160CPS (DAISY) 


TETON DIGITAL GROUP 
BOX 20320 JACKSON, WY 83001 
(307) 733-9315 


Circle 400 on inquiry card. 


for your IBM PC 


NEW! FROM JADE AST For IBM PC  , save 
a H SIX PAK PLUS OK... | /. . N/A 249.95 
IBM Multifuntion Card LIST JADE SIX PAK PLUS 64K |. 1. . 395 269.95 


Up to 384K, parallel printer port, RS-232 serial OK 349 SALE 198.95 SIX PAK PLUS 256K 11.695 489.95 


port, FREE serial cable, clock/calendar, RAM 64K .449 243.00 SIX PAK PLUS 384K ____ 045 589.95 
Disk/spooler and diagnostic software package 256K GG 372.90 MEGA PLUS 64K L 1 3. 395 269.95 
384K 649 458.90 MEGA PLUS 256K à 665 429.95 
4 MEGA PLUS 512K ________, 1095 799.95 
| z МО PLUS |... a 165 119.95 
10 MEGABYTE HARD DISK 320K DISK DRIVES MP PLUS 64K 295 199.95 
MP PLUS 128K ———— 395 249.95 
SRE "m to go, complete with Sac sep ав dee — 002 eu 
-n- , f y м ; MP PLUS 256K _ 5 . 
controller card. data cable, and mounting Double-sided, double-density GRAPHPAK a ae E 
hardware, totally PC/XT compatible, faster than " جص ڪڪ‎ | 
XT. handles 4 different operating systems, TANDON 100-2 _____§_____ 169.00 each 
streamertape back-up available. External model TEAC55B.. .  . 1 129.00 each New Adva ntage PC-AT 
includes cabinet & power supply Up to 3 megabytes of RAM, parallel and serial 
LIST JADE I/O ports plus many options available 
10 mbyte internal —X ТИР 899.95 SOFTWARE For IBM PC 128K Advantage 495 349.95 
10 mbyte externd! . 1. 2095 999.95 LIST JADE 384K Advantage .. 1 1.895 499.95 
15 mbyte internal 7995 1299.95 MICROSOFT WORD. 395 249.95 1-5 Mb or 3Mb Advantage CALL 
15 mbyte ex —— 2295 1399.95  R-BASE 4000 . .— 495 319.95 
22 mbyte int — 2495 1699.95 SMART KEY _ 89 69.95 
22 mbyte external 1 .2795 1799.95 MOVE-IT —"^ |  » JA 725 89.95 IBM VIDEO BOARDS 
MULTIPLAN —. . .  . 250 169.95 LIST ЈАРЕ 
: ACCOUNTING PARTNER __ 395 249,95 HERCULES COLOR 245 189.95 
64K RAM UPGRADE CROSSTALK _—__________ 195 129.95 ^ HERCULES GRAPHIC 499 339.95 
For IBM PC PRÜKEY _ 29 99.85 PLANTRONICS COLOR PLUS 549 379.95 
MULTIMATE 495 29995  QUADCOLORI |. 295 20995 
High speed RAM upgrade kit with FREE! parity — SUPERCALC III 395) 24995 — QUADCOLOR II ___ 275 209.95 
(error detection) and one year warranty PRICE پچ ت ب ا‎ РС. د‎ p AMDEK MAI .. 649 449.95 
ust JADE БЕВ 5 . AST MONOGRAPH PLUS —— 595 449.95 
64K kit for IBM PC _ 90- 39.95 _ 39.95 PC Peacock 299 239.95 
128K kit for IBM PC 180. 7790. 3895 MICROSOFT For IBM PC PC 384K Genie OK _———— 395 249.95 
192K kit for IBM PC — 270. .115.85.. 37.95 LIST JADE Paradise graphics card ___ 395 319.95 
256K kit for IBM PC . 360 _147.80_ 36.95 MOUSE wWORD __ 495 339.95 Paradise Module A 95 87.95 
384K kit for IBM PC . 540. 209.70.. 34.95 MOUSE L 199 129.95 Paradise Module B _ 1 275 239.95 
SYSTEM CARD 64K _.  . . 395 279.95 S © О S 
SYSTEM CARD 256K  . 1 625 429.95 DER Y T B ARD 
KEYTRONICS KEYBOARDS 
LIST JADE Mono display adapter. | . 225 189.95 
Mono display adp. w/parallel — 250 199.95 
KEYTRONICS KEYBOARD . .. 209 159.95 : 4 
LOCAL AREA NETWORKS BoB Hi-res display adp. 1. 595 469.95 
| E IBM pe Time Spectrum SB 384 64K . 395 299.95 
HIGH SPEED 8087 APU m LIST JADE 
QUADNET ll s 995 879.95 
List Price 203. SALE PRICE 179.95 ООАОМЕТМІ .. — — —— 1995 165.95 QUADRAM For IBM PC 
QUADNET IV WU 2295 1989.95 LIST JADE 
; ee € ET не-= 55 т QUADBOARD No, ВАМ 269 234.95 
— HID TECH QUADBOARD 64K 11... 395 275.95 
COLOR PLUS utek QUADBOARD 128K .. 1 1. 495 339.95 
Multifunction display adapter, fully hardware QUADBOARD 256K 595 399.95 
and software compatible with IBM PC. Provides DISKETTES For IBM PC QUADBOARD 384K 795 595.95 
color graphics, parallel printer port and async. j | | QUADLINK 680 449.95 
serial port. The 640 x 200 resolution graphics High quality double-sided, double- QUAD 512 PLUS 64K 325 239.95 
operates in both RGB color or composite video density diskettes, certifiedtobeabsolutelyerror QUAD 512 PLUS 256K 550 389.95 
modes. Backed by two year warranty free. Box of 10, warranteed for one year QUAD 512 PLUS 512K 895 549.95 
LIST JADE LIST JADE | QUADCOLORI —  ... 295 209.95 
COLOR PLUS 449 249.95 Box of 10 w/FREE plastic case — 39 19.95 QUADCOLORI|I| 275 199.95 


Continental USA. Inside California 


800/421-5500 800/262-1710 "" ру: wu JL P E> 


Los Angeles Circle 223 on inquiry card. Computer Pro ducts 
213/973-7707 4901 West Rosecrans Ave, Hawthorne, California 90250 


HAYES Smartmodem 


Sophisticated direct-connect auto-answer/auto 


dial modem, touch tone or pulse dialing 
RS232C interface programmable twist JADE 
Smartmodem 1200 699 475.00 
1200B w/o Smartcom il _ 1 1539 359.95 
1200B for IBM PC 599 399.95 
Smartmodem 300 289 199.00 
Hayes Cronograph 249 199.95 
Micromodem 100 399 299.95 
Micromodem lle 299 239.95 
Smartmodem lic 339 249.95 
PLEASE Software 395 299.95 
Smartcom Il 149 99.95 


1200b PRO MODEMS 
From Prometheus 


1200B tor IBM PC 399 299.95 ` 
1200 RS-232 495 389.95 
1200A tor Apple 449 329.95 


1200 Mac Рас for Macintosh — 495 


HI-RES MONITORS 


389.95 


LIST JADE 
AMDEK 300G 179 139.95 
AMDEK 310A 230 179.95 
AMDEK 300A — 199 149.95 
AMDEK COLOR 300 349 249.95 
AMDEK COLOR 500 525 399.95 
AMDEK COLOR 600 650 469.95 
AMDEK COLOR 700 799 589.95 
PGS MAX-12 269 199.95 
PGS HX-12 699 469.95 
PGS SR-12 799 649.95 
PGS DOUBLER board ' 229.95 
QUADCHROME 795 499.95 
COMREX CR6800 649 499.95 
ISOBAR 


The ISOBAR looks like a standard multioutlet 
power strip but contains surge suppression 
circuitry and built-in noise filters, plus 15amp 
circuit breaker 


LIST JADE 
4 receptacle m 89 59.95 
8 receptacle 99 69.95 


Complete Computer under 400.00 


THE LITTLE BOARD with 
FREE! CP/M 2.2 


Minature single boardCP/M computer designed 
to mount directly on top of a 5Y4, floppy disk 
drive (7.75" x 5.75"). Contains Z 80A, CPU, 64K 
RAM, Boot Eprom, terminal port, modem port, 
parallel printer port, floppy disk controller, and 
CP/M 2.2 included FREE! 


LIST JADE 
Little Board with CP/M 400 329.95 
Support package . 50 48.95 
Serlal. cable . 13 11.95 
Diskiess monitor Eprom . 80 24.95 
190K Disk drive 249 99.95 
350K Disk drive 399 149.95 
ULTRA-VIOLET 
EPROM ERASERS 
Inexpensive erasers for industry or hor 

LIST JADE 

Spectroni¢s w/o timer _ 99 69.95 
Spectronics with timer 139 94.95 
Logical Devices „ 89 49.5 


We have showrooms in— 


Los Angeles, Woodland Hills, 


Santa Ana, San Diego, 
Sunnyvale, and Dallas 


(Prices will be slightly higher In our retall stores— 
But we're stil! the best deal in town! 


BW-12 


COMPLETE COMPUTER 
$995. 


with FREE! SOFTWARE 


4MHz Z-80A, 64K RAM, 9-inch hi-res non-glare amber monitor, composite video output, 
two 192 disk drives, full size 63 keyboard with separate numeric keypad and 16 
programmable function keys, speech synthesizer, two serial ports, centronics parallel 
printer port, bit mapped graphics, sculpted high-impact plastic case, only 26 Ibs. 
(Sale subject to FCC approval) 
BW-14 with twice the disk storage 
128K RAM, and CP/M 3.0 $1195.00 «Wordstar 

= «Mailmerge 
«Calcstar 
«Datastar 
*«iReportstar, 
«CP/M & BASIC 
«KAYPRO compatible 


«Speech Syntheslzer 


90 day warranty 

30 day exchange 
Local service through 
nationwide field service team. 


DISK DRIVES 


SIEMENS FDD 100-8 SS/DD M 
List 399 149.00 ea 2 for 139.00 ea 
SHUGART SA 801R SS/DD 

List 502 355.00 ea 2 for 349.00 ea 
SHUGART SA-851R DS/DD 

List 605 459.00 ea 2 for 455.00 ea 
TANDON TM 848-2 DS/DD thin-line 

List 599 439.00 ea 2 for 435.00 ea 
NEC FD1165 DS/DD thin-line 

List 599 450.00 ea 2 for 440.00 ea 


APPLE lic 


APPLE ACCESSORIES 
ON SALE! 


Handsome metal cabinet with proportionally 


balanced air flow system, rugged dual drive LIST JADE 
power supply, cable kit, power switch, line cord, Full Height Disk Drive 299 179.95 
fuse holder, cooling fan, nevermar rubber feet. Half Height Disk Drive -249 169.95 
All necessary hardware to mount two 8 inch disk Controller . 100 ‚79.95 
drives, power supply, and fan. Does not include 8 inch 2 Mbyte system 2495 1395.00 
signal cable CP/M 3.0 Card 399 199.95 
Dua} 8" Sub-Assembly Cabinet LIST JADE Z-Card with CP/M 169 119,95 
Bare cabinet 5 о ‘on Gem Com = oe 
Cabinet Kit 299 199.95 Best 80 Column Card 219 139.95 
cit 349 24995 Printer card & Cable 109 49.95 

i Fan w/surge protect 99 59.95 

Koala Pad 125 89.95 
8" Sub-System—Single sided, double densit meii Pius = 119.95 
Kit w/2 Slemens FD100-8Ds — 950 479.00 Buttered Grappler/16K 245 175.95 
A & T w/2 Siemens FD100-8Ds 995 529.00 Buffered Grappler/64K 345 239.95 
Kit w/2 Shugart SA-801Rs —— 1195 939.00 
A & T w/2 Shugart SA-BO1Rs _ 1295 969.00 | 
S-100 MAINFRAME 

A & T w/2 Shugart SA-851Rs 1595 1219.00 12 SLOT w/power supply ~ 799 499.95 
Dual 8" Slimline Cabinet LIST JADE MEMORY BANK 
Bare Cabinet f 59.95 
А & T w/o drives 249 164.95 BARE BOARD А 
A & T м/2 05/00 drives ___ 71495 1099.00 25.00 each 4 {ог 49.00 


. Serving Your Computer Needs Since 1975 


9 р. WE D E: 


Computer Products 


Circle 224 on inquiry card. 


NEW! EPSON 
LQ-1500 
200 CPS & 
letter quality! 


24 pin head, 200 CPS draft mode, 67 CPS 
letter quality mode 


LQ-1500 SAVE 200.00 

LIST JADE 
TRACTOR 1... 89 54.95 
SHEET FEEDER 499 439.95 


EPSON 

Call us for our best price! 
EPSON RX-80 100 CPS w/tractor, graphics 
CALL FOR BEST PRICE 

EPSON RX-80FT 80 CPS w/FREE graphics 
Friction & tractor feed SAVE 150.00 
EPSON MX-80FT 80 CPS w/FREE graphics 
Friction & tractor feed SAVE 150.00 


EPSON FX-80 160 CPS w/FREE graphics 
Friction & tractor feed SAVE 150.00 


EPSON FX-100 160 CPS 15 inch platten 
Friction & tractor feed SAVE 150.00 


Apple lic or Macintosh Universal serial interface 


4K buffer, x-on, x-off 119.95 
OKIDATA me 
Prices slashed! ROMS 


160 CPS, Correspondence Qualityiist JADE 
(eee eS a 


OKI 92 parallel L 599 389.95* 
OKI 93 parallel FREE tractor _ 995 599,95 
2K serial board _ . . 120 9995 
IBM PC ROMS for 92 . 59 49.95 
IBM PC ROMS for 93 _ 1 1 69 59.95 
Extra 82/93 Ribbons (2) 5 . ..19 9.95 
82/92 tractor . —  ——M— OF 54.95 
120 CPS & 200 CPS OKIDAT AS 

OKI82 120 CPS 499 299.95 
OKI 83 120 CPS 775 569.95 
OKI 84 parallel 200 CPS —— 1395 799.95* 
OKI 84 serial 200 CPS 1495 949.95 
2K serial board __ 150 119.95 
IBM PC ROMS for 82/83 ___49 39.95 
IBM PC ROMS for 84 __99 89.95 
350 CPS, Near Letter Quality, 

High-Resolution Graphics 

OKI 2350 parallel 2695 1899.95 
OKI 2350 serial 2775 1999.95 


* FREE Plug-n-Play option with purchase 
of 92, 93, or 84 


A-B PRINTER SWITCH 


Allows your computer to run either of two 
printers. Standard parallel switch box 


LIST JADE 
Printer Switch 149 89.95 
Extra Cable _. _____ 40 29.95 


LETTER QUALITY 
PRINTERS ON SALE! 


LIST JADE 
Diablo 630 40 CPS 2340 1699.95 
Tractor for 630 250 219.95 
Starwriter F-10 40 CPS 1895 999.95 
Starwriter F-10 55 CPS —— 1995 1299.95 
Tractor for F-10 _________ 250 219.95 
Comrex CR-Il 5K parallel —— 599 399.95 
Comrex CR-Il 5K serial 644 499.95 
Tractor for CR-ll _ .— |. 120 99.95 
Keyboard for CR-II 199 179.95 
Sheet feeder for CR-Il _ 1 1 259 199.95 
Silver Reed 500 74 CPS ___ 599 499.95 
Tractor for 500 149 124.95 
Silver Reed 550 78 CPS _ 699 599.95 
Tractor for 500 _ CD 129.95 
Silver Reed 770 1295 999.95 
Tractor for 770 159 139.95 
Juki 6100 78 CPS 599 449.95 
Tractor for 6100 _ 149 124.95 
NEC 3550 33 CPS 2250 1699.95 
Tractor for 3550 265 229.95 


TOSHIBA P1351 
High speed & letter quality! 


High quality 24 pin head, 192 CPS draft mode, 


. 96 CPS letter quality LIST JADE 
P1351 1895 1299.95 
TRACTOR 195 174.95 
SHEET FEEDER 1095 899.95 


PRINTER ACCESSORIES 


LIST JADE 
IBM PC style cable _ 54 28.95 
STANDARD parallel cable 40 28.95 
APPLE Card & Cable. 709 49.95 
TRS-80 MDL-3 cable. |. . 709 49.95 
COLUMBIA МРС cable  _ 50 39.95 
RS-232 serial cable 30 24.95 
PRINTER stands AS LOW AS 19.95 


RIBBONS 
APPLE liC cable 


AS LOW AS 4.99 
39 27.95 


NEW! EPSON 
JX-80 Color Printer 


160 CPS black and white printing 
(identical to FX-80). Plus seven color 
printing compatible with popular software 
such as LOTUS Symphony. Full color 
graphics—plus 144 different typefaces! 


NEW! EPSON JX-80 799 599.95 


MICROFAZER BUFFERS 


Quadram 


Expandable to 64K (parallel model expands to 
512K) 


Parallel in/Parallel out LIST JADE 
a Cn TRES 
32K 225 164.95 
128K 445 269.95 
| 
32K 260 199.95 
Parallel in/Seríal out 
ee OD 169.95 
32K 260 199.95 
8K SS LL. 199 16595 
32K 260 199.95 
MICROBUFFER 

Practical Peripherals 

Stand alone Microbuffers LIST JADE 
Parallel, 32K 299 229.95 
Parallel, 64K 349 269.95 
Serial, 32K 299 229.95 
Serial, 64K . . 1. | . . 349 269.95 
64K add-on board _ 779 149.00 
Microbuffers for Apple 1! 

Paralel, 16K 259 189.95 
Parallel, 32K 299 229.95 
Serial, 16K 259 189.95 
Serial, 32K 299 229.95 
Microbuffers for Epson Printers 

Paralle!, 16K 159 129.95 
Serial, 8K 159 129.95 
STAR MICRONICS 

Lowest prices! 

GEMINI 10X 259.95 


Call for prices on Gemini 15X, Delfa 10 & 15, 
Radix 10 & 15, Power Type LQ 


We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions. 

Minimum prepaid order $15.00 California residents апа 644% tax. Export customers outside the U.S. or Canada please 
add 1096 to all prices. Prices and availability subject to change without notice. Shipping and handling charges 

via UPS Ground 50€/lb. UPS Air $1.00/Ib. minimum charge $3.00 Prices quoted are for pre-paid orders only. 


Inside California 
800/262-1710 


Circle 224 on inquiry card. 


Continental U.S. 
800/421-5500 


SPECIAL DISKETTE OFFER 


Verbatim Datalife Disks have 6 data- 
shielding improvements for greater 
disk durability and longer data life. 


PLUS! If you call, write, or utilize 
reader service in response to this 
ad—we'l send you our full-range 
catalog of computer suppiles with 
Special Offers good for further sav- 
ings on Verbatim diskettes and 
many other quality products. 

Call or write for our discount catalog. 

LYBEN COMPUTER SYSTEMS 


1250-E Rankin Dr., Troy, MI 48083 
Phone: (313) 589-3440 


DATALIFE * THE NAME IS THE PROMISE 
THE WARRANTY IS THE PROOF 


Circle 251 on inquiry card. 


PRINTER CABLES 
$20.00 


SHIPPING INCLUDED 


INTERFACE CABLES | INTERFACE CABLES 
Parallel Printer А5232 Serial 
Interface Cable Interface Cable 

Apple TELEVIDEO 
Centronics 
Columbia DB 25 
Epson Male/Female 
Eagle 
IBM PC Cable Length 
Kaypro up to 10 feet 
NEC 
WANG 
Zenith 


SPECIAL PRICING AVAILABLE TO DEALERS 
CUSTOM CABLES AVAILABLE ON REQUEST 


F. | CONCEPTS, | 
-A]INC. .— — 
8230 Miralani Drive е San Diego, CA 92126 
(619) 271-4522 


a FABRICATION 


Circle 163 on inquiry card. 


Î Scotch Diskettes 


Rely on Scotch® diskettes to keep your valu | 


able data safe. Dependable Scotch diskettes 


are tested and guaranteed error-free. The low | 


abrasivity saves your read/write heads. 
They're compatible with most diskette drives. 


tro Fae Baa 
*u ius ngo CA 
ЫІ & Ca آل‎ 
"мтч لا‎ га 


Deater inquiries 
алыбы] & 1147 


Invited 


Circle 318 on inquiry card. 


The Statistician 
СРМ ІВМ-РС 
TRS-DOS ХЕМІХ 


* Multiple Regression * Survey Research 
Stepwise * Nonparametrics 
Ridge * XY Plots 
Al Subsets ” ANOVA 
Backward Elimination * Random Samples 

* Time Series Analysis * Data Base 

* Descriptive Statistics * Search & sort 

* Transformations * Hypothesis tests 


Please cal TOLL FREE 
1-800-334-0854 (Ext. 814) 


for more information 
or write: 

Quant Systems 
Box 628 
Charleston, SC 29402 
VISA-M/C Accepted 


Circle 349 on inquiry card. 


DIABLO 630 
API or SPI 


Heavy duty letter quy printer, 40 C.PS. 
in it's original eondition. 


List price: $1,749.00 
SPECIAL 


PRICE: $1295.00 


Like new: $1,095.00 Limited quan- 
tities at this low price. F.O.B. Santa 
Cruz, CA. COD. cash or certified check. 
Calif. residents add sales tax. 


Also: VICTOR 9000 SERVICE 


Please call for information. 


Z. EGERESI 
211 WESTERN DR. 
SANTA CRUZ, CA 95060 
(408) 425-4512, TX 550467 


Circle 430 on inquiry card. 


PCMOTION " Control Board 
ІВМ PC/XT control plugin иш 
e 4 Axis stepper motor controller interface 
0 with (5) interrupts 


° 32 digital 

e 4 channels encoder pulse inputs 

e Includes real time inlerrupt-driven easy to 
use software 

Smart board for Industrial and Robotic 

motion control that uses only a small 

percentage ol cpu time. а ар needs only 


Simple IC commands 
software. 
— 1005s of satisfied customers 
use our products — 


***30-day money back guarantee*** 


rom application 


ROGERS LABS "е 681393 


2710 S. Croddy Way, Santa Ana, CA 92704 


Е BIODER COLOR. PAINTER TLETTÉR 
SENMEABSETIE [RECORDER | VOICETRE 
s | = k aT. tnu 28006). 


a ti г‏ کےا 


мат without womyimg about Ming you | 
{5 |, діре вла beck pans! space n 


5540 °° rog SANTA ANA 
qum КЪ SRREIFORNU, RESIDENTE 400 ON SALES Tax 


INC. 


Clrcle 315 on inquiry card. 


І 7 E E Z : 
[S wabash 
КУ, 

Lm" | Flexible Diskettes 


B Year Warranty- 100% Certified 


‘FREE @ DELIVERY 
a 555 8119, 


fenm tof ранг фый ра 


ar. $] 55, 8955 Ыы 38 


eise 0 و‎ s ier ا‎ 


EE 


Énna jú кес 0-0 I 


24 Hour Order Desk 


UE BJ TOLL 
TE i 1-800-634-2248 
ے‎ РӘ | 
Visa, MasterCard, Cert. chk., M/O, C.O.D. cash. 
Get immediate shipment. Schools& govt. on P.O, s. 


Personal or company checks held 14 days. 
APO, FPO. Can. and other non- UPS delivered, add $5. 


“Free deliveryon minimum orders of 150 or mora Others ad d32 tar Så H. 


Software Services 


| 1326 25th St. S, Suite H, Fargo, ND 58103 1-701-280-0121 


Circle 376 on inquiry card. 


(ay 
(11 MARYMAC inoustates ic. 
800-231-3680 


Radio Shack TRS-80's' 
Epson Printers 


People you Trust to give you the very best! 


* Lowest 
Price 


• Reliable 
Service 


s Quality 
Products 


22511 Katy Fwy., Katy (Houston) Texas 77450 
(713) 392-0747 Telex 774132 


Circle 257 on inquiry card. 


California Digital 


17700 Figueroa Street e Carson, California 90248 


The Televideo TPC/1 portable micro is a ful fea- 
tured computer with the advantage of portability. 
The 9inch amber phosphor offers easy readability 
and a non-glare surface for easy on the eyes 
screen display. TPC 1 has an IBM style, low pro- 
file — detachable for comfortable data in- 
put which folds up to make a compact carrying 
case. The alpha numeric displayed character set includes 96 ASCII characters, 32 
control codes, along with 10 programmable function keys. The TPC/1 portable uses the 
2 В0 microprocessor and provides 64K of user RAM along with 32K of screen memory 
which is used for both text and graphics. The standard software package includes 
Telewrite exclusive word processor, Telecalc spreadsheet, Telechart business graph- 


ics and CPM operating system which makes the portable compatible with the largest 
library of microcomputer software available. TVI-TPC/1 


718 = AST *219 


16 BIT MICROPROCESSORS 


Octagon dual СР 6088/280, а controller. — OCT-88780 79500 ZEN Iur eT casein, 
SINGLE BOARD COMPUTERS — 
Advanced nifi Feo RBAK AMD-Z8Q 750.00 AST SixPackPius zero memory $219.00 
———Ó—— ы" чиш AST SixPackPlus 64K with software 265.00 
С BIT MICROPROCESSORS — АЗГ earner iis ko fully populated board 499.00 
Н ч Ё i " ; AST MegaPlus I 64K to 512K with MegaPak 269.00 
Comp ter 280 CCS-2810 275.00 The Eagle 1Е/2 Computer features a 12" non-glaregreen phosphor CRT, typewriter style 4 
— iwi two — — —! keyboard with separate numeric cluster. This unit provides two 5 1/4" drives аа AST MegaPak 256K piggyback /MegaPlus 279.00 
MEMORY BOARDS combined storage capacity of 780 K/Byte. The computer contains а 4Mhz 2-80A, DMA Persyst Board 64K with software 319.00 
Call. Digital 256K dyrmmic expand to 1 Meg. — CAL-D25& 49500 disk interface, two RS-232C seriai ports, Centronics printer interface, along with an Quadboard 64K with six functions 249.00 
Сотррго пол те. BAK 8 DIS нн GOTH 42900 | auxillary parallel port. ~ | STB RIO Plus 64K with PC accelerator 279.00 
Compupro Aam 21. 128K byte 8/151ranafer — GBT-R21 629.00 Soltware included consists of UL TRACALC electronic spread sheet, SPELLBINDER word STB Super I/O serial/parl/game port 184.99 
Compupro Rath 22, 256K static 16 bittranafer GAT-A22 1179.00 processor, CBASIC2, CP/M 2.2, and an exclusive Eagle menu driven utility package. 
Compupro Ram 23, Information pending GBT-R23 cali These units are all "factory new" and are being offered tar below their suggested price of VIDEO DISPLAY CARDS 
FLOPPY DISK CONTROLLERS $2495. This is your opportunity to purchase a complete CP/M system for only S895. | — ASTMonographPlus — monochrome/graphic 449.79 
Compupro Diak 1A, double density. Qn جج ج ڪڪ ڪج ج ج ص جج تاا‎ Hercules Graphic two year warranty 339.89 
Tarbell Electron ук ARMY P TARODC май PC Peacock Color mono. RGB, graphics 229.00 
Terbeil Electronics single density TAR-SDC TTD Plantronics ColorPlus printer part / software 379.98 
CPM OPERATING SYSTEM Quad Color 1 expandable, high res. 209.75 
Digitel Research CP/M 2,0, 8" agi. den. DRC-CpM30 249.00 STB Graphics Plus with software 379.67 
m Й E 
Compupro CPMBS for 6088 and 8066 Ger CpMas 26509 HARD DISK DRIVES 
— 7 MAND EN у. —- Franklin 10МВ ext. controller, power 1195.45 
Octagon hard diak controller with E/C. OCT-HD1 475.00 Franklin 10MB int. 3X speed of XT 395.95 
Godbout Disk 2, " i A. hard disk GBT-OSK2 зваро Maynard 10MB int. full XT emulation 998.97 
Westom Отона new WO-1001 (not 9-100) — WDI-1001 — 319.00 INTEGRATED CIRCUITS 
EPROM BOARDS 4164 Memory Chips 150 or 200 ns 5.95 
килин" шыш qu 8087 Cobrocessor arithmetic aup 19954 
INTERFACE BOARDS Little Board 


Compupro interfacer ill, with 5 serial porta GBT-135A 495.00 

Compupralotectacer Bi, with 8 serial ports GBT-138A 92300 

Ante IV, 3 serial, 2 parallel GBT-187A 12100 

Computer 2710, 4 serial porta CCS-2710 їтэ 20 

Cailtornia Computer 2719, 2 serial, 2 p СС5-2719 795.00 
Calitornia Computer 2720, 4 port par’ сс5- 


CTORS 


DB25P 


Thus 6 the same backplane used with Digaal 
Equipment POP-11/23 computer Four siot dual 
hag обме lor use on ali kinds of Q-buss 
systems. DEC-H9281 


win а Centronics parallel prec port This 
computer i$ Supplied wan enhanced CP/M 2.2 


The Ampro Late Board is a singte board Z-B0A | 
microcomputer with oe board 5%" disk соло. 
fer, GAX/blyes of memory two serial ports along - 


SPECIAL FUNCTION BOARDS 


with weil documented uter manual. APO-LBIA 


QT Computer clock calendar, batter QTC-CCiO0 ттар = а 
Compupro System support board, 4K EPROM GBT-SYS! 1ч "LA 
Dual Systems, 4 channel 12 bit O/Aconv. DSC-AOM12 81950 5.1 00 Gold 
D si System 12 bli resolutlon, 32ch. A/D DSC-AIM12 — 42840 
Mullins Opto-isolator, controla Beh. MULACB:0 — $7840 
Mullins extender board with logic & probe MUL-TB4 nm GOLD 9.100 EDGE CARD COMMECTORS | ‘O tre cio „оин Mo 
VOT echnology wire wrap prototype IOT-W 100 48.09 ruining barch 10-05 100+ OF male #25 14) 130 
Алас Elactronicawire wrap protdty pe ART-Wwwo HDD Isa 4M 245 CHEWS 295 1% 219 Es Ф 19 - 
MAINFRAMES & MOTHER BOARDS еи ERE Wie i4 LÀ Ro | DAP P235 710 190 
Eclipas Date, ateiniosa,22 alot torid supply — EDP-100 495.00 Алы 160 si CHME-100À 495 450 419 е шы 155 375 310 1%0 
upro Enctosura 2, 20 alots GBT-MF20 675.00 Ла CENTEREDOE CARD CORMECTORS و‎ p Е ‘Е Е 
California D 22/44Àysu  CNÉ-AE 150 2:8 109 бзан Сиба 190? t: 
53/72 sqCNÉ TIS 660 Bà 5725 195 115 77 
36-720/Q t CET $939 850 519 xo crate iim 430 395 J 
COIS By ADAG uper reque TS fonte oce id T 44 T 
Rape ы one Ssnan, С T 
California Digital manufactures an asortment of stock and cus- Commodore $ CON RAC $ О8232 maig $85 525 4 n BBSS noca мом F 2a 019 
torn disk drive enclosures. И the volume is justified we wil | HegModem PII terete LELE ManwapI-CHOIMS M W 4 
aystom design an enclosure for your application The following 9” MONITOR ме 755 675 300 AMPHENOL г CENTRONICS ТҮРЕ 
dsk drive enclosures are available from &оск- Al include pow er : , тре euge E20 43 2 iB 3730MO WP CNP 795 433 27 
supplies the 8" enclosures are supplied with exhaust fans. The HesModem 1 is designed to be used with | A Crap display is assured with the conrac 9" | 2966 См. 2 5 185 100 | EEES. Сох сиб? тм 635 555 
wapa the VIC-20 or the Commodore 64 microcomput- | monitor. This und features 12 von only opera- | 609 е ROS spi 350 37O Û, Отк DIVE POWER COP CTORS 
e Horizontal mount dual 8" full height drives. $279.00 | ers. The Hes Modem 1 comes complete with | tion. frame construction, separate high | $4 e^ 19) 456 390 | 2 Sen0C, Gece 199 129 8 
e Vertical mount dual full height 8 drives. — — 299.00 | terminal communication software. Plugs di- pe soran 13 30 31 H Bases Бон 
* Horizontal mount one full height or two half height 8". 238.00 | rectly into the communications port of your سبو‎ Bi a 23 SB f Ss senoc CNPJOC 179 119 8 
_ е Horizontal one full height or two half height 5Y4, 89.00 | Commodore Computer. HES-M1 3pe Os aea CP 2438 199 1/9 


Shipping: First five pounds $3.00, each additional pound 3.50, TO LL FREE DADER LINE 


Foreign orders: 10% shipping, excess will be refunded, 


California residents add 617% sales tax. ® COD's discouraged (BOO) 42 4 504 4 
Open accounts extended to state supported educational instltu- | | 


tions and companies with а strong Dun & Bradstreet” rating. TECHNICAL & CALIFORNIA 
(213) 217-0500 


California 


17700 Figueroa Street e Carson, California 90248 


TANDON 
603SE 


These Tandon 14.2 Megabyte hard disk 
drives are the excess inventory of a ma- 
jor computer company. Each unit has 
passed 24 hours ої incoming burn-in. 


Five Inch Winchester Hard Disk Drives 


One Two 
FUJITSU M2235AS 27 Meg. 999 959 
RODINE RO-208 53 Meg. 1589 1493 
MAXTOR XT1065 65 Meg. 1995 1965 
SHUGART 712 13 Meg. % Ht 795 765 
TANDON 503 19 Meg. 795 775 
TANDON 603 14.2 Meg. 389 379 

Three Inch Disk Drives 

SHUGART SA300 229 219 


Upon request, all drives are supplied 
with power connectors and manual 


MEMORY 
4164 


memory 1 SOns 


DYNAMIC MEMORY 
1-31 32+ 100 + 
4116 150пв.16К iCM-4116150 +75 165 145 
4116 200ns.16K IC M-4116200 1.75 1.65 1.45 
4184 150na.64K 125 refresh ICM-4164150 5.95 5.25 4.95 
41256 150ns. 256K ICM-41256150 39.95 34.85 27.70 
DP8409 dynamic controller ICT-8409 39.00 3500 2900 
STATIC MEMORY 

211.02200n3. 1K static Cw Tii ETE 1.49 1.49 1.15 
21102 459ns. 1K static iC Tib 1.29 3.15 „9% 
2112 430na.2K static [5 Xil 299 2.85 2.75 
2114 300ns. 1K x 4 LSU TIT. | 1.95 1.85 1.75 

TMS 4K x1 ова bee be 3.49 325 2.98 
5257 300га. 4K x 1 L- du | 250 2.25 1.93 
6116 P4 200пз.2К x 8 Lo I! I 4.85 4.65 4.50 
6116 P1150ns.2K x 8 Га ник 5.25 405 4.85 

EPRHOMS - 

пн & ЕШ hs Cire ат 47% 
алына ЖК ad | a Hu 
Sie ТЫ ea Tai ыш a Ej 7 
К Ер. EB d 378 
Ti 258 | YT 
Pree Mua. PER m di 22.00 


Shipping: First five pounds $3.00, each additional pound S.50. 


TEA 


Shu 


1 


IFET gi 
| degree сі reliability. 


delribuloars at S600 


Shugart eigh inch disk drive SHLU-BDTRE 


Five Inch Single Sided Drives 


TEAC FD-54A half height 


TEAC FD55B half height 
TEAC FD55F 96 TPI, half ht. 
CONTROL DATA 9409 PC 
CONTROL DATA 9428 У: ht. 
SHUGART SA455 Half Height 
PANASONIC JA551/2N (455) 
SHUGART SA465 Yz Ht. 96TPI 
TANDON 100-2 full height 
TANDON 10 1-4 S6TPI full ht. 
MITSUBISHI 4851 half height 


art 
9 


The Shugaft 801R has long been the standard by which all 
| inch disk drives have been judged. The 801R has 
higiorically been used by thousands of quality conscious 
equapement manufacturers because of their extremely high 


These units are current production, rack mountable LSI tech- 
nology, The drives are identical to drives currently sold by CAL DIGITA 


"Your Choice 
a SSB SSF ua 


48TPI 96TPl| waxee / 96 52" 45.00/43.00 [41.25 


One Two Ten 


99 95 89 
SHUGART SA400L full height 189 179 
TANDON TM100-1 full height 169 165 


Five Inch Double Sided Drives 


139 
139 
219 
219 
189 
139 
269 
179 
329 
169 


MITSUBISHI 4853 96/TPI% ht. 179 
395 
219 


MITSUBISHI 4854 8" elec. 
QUME 142 half height 


REMEX | 
DOUBLE $ Af 


Eight Inch Single 5 


SHUGART 801R 


SIEMENS FDD 100-8 
TANDON 848E-1 Half Height 


SHUGART SA851R 


129 125 
369 359 


Eight Inch Double Sided Drives 


495 485 


QUME 842“QUME TRACK 8" 459 459 
TANDON 848E-2 Half Height 459 447 


REME X RFD-4000 
MITSUBISHI M2894-63 


219 219 
447 439 


MITSUBISHI M2896-63 1 НІ. 459 449 


433 
409 


175 
179 


119 
340 


475 


449. 


435 
209 


Foreign orders: 10% shipping, excess will be refunded, 


California residents add 67% sales tax. ® COD & discouraged 
Ореп accounts extended to stale supportmd educallonal institu- 
tions and companies with a strong "Dun & Bradstreet” rating. 
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DISKETTES = +16, 50 


FIVE INCH SINGLE SIDED DOUBLE DENSITY 
So 


CaHarnia Digital has agurad mese NEW Unts as a resull of | SCOTCH 
a change of marketing stralegy of Ihe A.M. Jaguard Corpora- 
гап. This is the bes! value that hag aver been olferedon any | VERBATIM 


SCOTCH 


SCOTCH 
MEMOREX нөх. зоо 
VERBA TIM vas-saao00 
DYSAN 
MAXELL 


EIGHT INCH DOUBLE SIDED DOUBLE DENSITY 


= = ] | Кее © 
4 Plastic librar 

Я саѕе supplied 

4 with all diskettes 


Purchased from 
California Digital. 


о 
Ten Seco 
Эніеа» 


CAL-501 


Eachbox  10Boxes 100 Boxes 
CAL.S10 
CAL-516 


18.95 |17.50/16.50 
24.95 |22.75 121.75 


VRB.523/01 
VR8-523/10 
VRB-525/16 


MEMOREX 5 24.95|21.75|17.75 
MAXELL 24.9522. | 1.25 
DYSAN 517: 35.00|33.00 [30.50 


DYS-105 p “= 
FIVE INCH DOUBLE SIDED DOUBLE DENSITY 


CAL DIGITALES! 24.95|22.75|20.50 


SCOTCH ШШШ} %37.95|35.9531.25 
VERBATIM (i 37.95|35.95 32.75 
MEMOREX 833) 32.95|31.25 26.25 


Mit M0210 37.95|35.95|33.75 


DYS-104/2D 
DYS.107/2D 


DYSAN DY$.105/20 42.50 40.50 35.50 
DYE-204/20 
DYSAN / 96 к, 49.95i47.95:45.75 


EIGHT INCH SINGLE SIDED SINGLE DENSITY 


www740 28.50 127.50 123.80 
MEMOREX wx: 27.75125.60|22.25 
VERBATIM њо 31.50]29.50]125.60 
DYSAN oys-37401  35.75|32.75|29.75 


EIGHT INCH SINGLE SIDED DOUBLE DENSITY 


33.95 |31.75 |29.15 
31.95 27.75 126.15 
35.25 33.25 128.75 
40.75 [38.75 32.25 
45.5039.7535 


MMM-741/0 


DYS-3740/10 
MXL-F01 


MEMOREX wue 37.95 36.75 31.50 
VERBATIM ve 41.75 37.50 32.25 
DYSAN ovsem 54.65 4975 40.50 
MAXELL me 52.50/4B.75'40.45 


California Digital 


17700 Figueroa Street e Carson, California 90248 


NEC RG Return ofa 


B 
COLOR $ 
MONITOR Smash Hit Sellout $ 


Compatible with the Radio Shack Color Computer. The world famous Dragon computer is now available 
in the United States. Manufactured by the Tano Corp. under license of the British Broadcasting Company. 
The Dragon comes complete with 64K Byte of memory, serial modem port along with a Centronics printer 
interface. This unique microcomputer features Motorola's advanced 6809E microprocessor and comes 
standard with Microsoft Color Basic, data base manager, and a complete word processing package. The 
computer outputs color composite video along with R.F. video that allows the unit to be used in 
conjunction with any color television. This is the Ideal low cost computer to be used with any dial up 
information system such as the Source, Western Union's EasyLink or any other time share service. 

California Digital has agreed to act as exclusive agent for North America in an effort to assist The Tano 


тра место оаа татли таси атта Corporation in reducing their overstock. For а limited time California Digital can offer the Dragon 
monitor features a resolution of 400 dots by 240 lines. Colors available computer for only $139. 


are Red, Green, Blue, Yellow, Cyan, Magenta, Black and White. 


——————-— _ 
These monitors are currently being used in applications far more 
critical than microcomputers. 
The NEC monitor carries the Litton-Monroe label and was originally PRI NT ERS 
scheduled for use in their "Office of the Future" equipment. A change 
in Monroe's marketing strategy has made these units excess inven- | 


tory which were sold to California Digital. We are offering these prime 


"new" RGB monitors at a fraction of their original cost. Sanyo com- MATRIX PRINTERS 4 
patible NEC-1401/S; ІВМ/Р/С Computer compatible NEC-1401/PC Star Gemini-10X 120 char/sec. STR-G10X 279.00 
Star Gemini-15X, 100 char./sec. 15" paper. STR-G15X 389.00 | 
Star Gemini Delta 10, 160 Char/sec STR-D10 399.00 
Star Coex BOFT friction & tractor VST-C80FT 195.00 
Toshiba P1351, 192 char/sec. letter quality TOS-1351 1495.00 
Okidata 82А serial & parallel 92" paper OKI-82A 347.00 
Okidata 92A parallel interface, 160 char/sec MA 427.00 mw» 
Д і 5" paper I-83A 567.00 
1 һо 15 MHz composit video BMC-12A 78.95 Okidata 83A & parallel 15" 
BMC 12" toh resolution, 20MHz 2 BMC-12EN 119.00 Okidata 84A & parallel 15” paper OKI-84A 997.00 
Amdek З 12" green phosphor AMK-300G 128.95 Okidata 2350 (new) 350 char/sec cm 99 
Amdek 300A 12" amber phos., hi-resolution AMK-300A 138.95 Epson о1о с по сада Al z 
Amdek 310A designed for IBM/PC. amber AMK-310A 158.95 Eon E die rp cher. poc Wen ee اک‎ vp 
Zenith ZVM122 Amber Phosphor 12° 40/80 column switch. ZTH-122 94 95 pes 95018 hich char ари wi ag rax pae Eie 
Zenit ZVM123 green phosphor 12” 40/80 column switch. — ZTH-Z123 94 95 eva уза 96208 200 — - hy cs | ADX.96208 1122 80 
NEC JB1201 green phosphor 18 MHz. composit video NEC-JB1201 15900 аск 00000760096 p 
NEC .B1260 commercial grade composit NEC-JB1260 119.00 ear 8510 paare p ЫЙ ыы PROP 689 00 
Motor. la 23” open frame bik/white composit video MOT-BW23 15900 р р 3 nci МЇ nied LPM. DPS-B600 PUER 00 
Сопгас 9” open frame requires horz sync. & 12v. supply CON-BW9 59.00 Printronix P300 high speed printer 300 lines per minute, PTX-P300 2005 00 
Printronix P600 ultra high speed 600 lines per minute. PTX-P600 5795.00 
COLOR 
NEC JC1401D Medium/High 13° RGB NEC-1401/X 259.00 WORD PROCESSING PRINTERS 
BMC AU9191U Color composit video with sound BMC-9191 238.95 NEC7710 55 char/second, serial interface NEC-7710 1795.00 
BMC 9191M RGB designed for use with the IBM computer. BMC-9191M — 379.00 NEC7730 55 char/sec, раг! interface. NEC-7730 1795.00 
NEC JC 12030М, RGB color monitor NEC-1203 699.00 NEC3550 popular printer Seemed for the IBM/PC NEC-3550 1599.00 
NEC JC 1201 color composit NEC-JC1201 33900 NEC2050 designed for IBM/PC 20 char/sec. par! NEC-2050 995.00 
Zenith ZVM135 RGB & composite suitable for IBM PC ZTH-2135 475.00 Silver Reed EXP500, 14 char/sec. par! interface SRD-EXP500 459.00 
Amdek Color |, 13° composit video ean mm = NC Fe SOR 17 pi par! interface mim À з 
k Color 1+. 13 RGB hi/resolution 5 char . : " 
Amet Cone 13, RGB, medum resolution AMIC3O0 35995 | Diablo 620, proportional spacing. horz.& vert. tab. 20 cps. 081-60, 87900 | The Sanyo MBC-550 Microcomputer includes 128K byte of mem- 
P HX-12 IBM/PC compat : uki , 18 char A M ee 1 s 5 
— Е ee Ели dod зл ны {5500 | огу, а5%4” disk drive along with a parallel printer port. The computer 
tarwriter F10 serial. ar/sec . К е А 
Starwriter F 10 parallel, 40 char/sec PRO-F10P 112500 | outputs both RGB color and monochrome composite video. Exten- 
Comrex CR2. 5k buffer, proportional spacing. раг! CRX-CR2P 495.00 


sive software such as Sanyo Basic, Wordstar, Calcstar and Easy 


TERMI NI A Writer | is included with the MBC-550. 
| L Sanyo 550 reduced SALE price 759.00 


Sanyo 550 Plus two single sided drives 829.00 


сеа ШЫ uer $59 | Sanyo 550-2 one double sided drive 949.00 
Ampar eee |25 QNOD SUM, АРХ-01250 6750 | Sanyo 550-2 Plus two double sided drives 1095.00 
Ampex Dialouge 175 amber screen, two page, func. keys APX-D175A 719.00 i 00 
Wyse 50, 14° green phosphor WYS-50 59500 Sanyo 555 two sgl. drives, bonus soft. 1095. 
se i t color ‚ Split screen. WYS-300 1159.00 

k : Zenih 29 terminal, Vise coroatbie. detalch.ble keyboard. 279.228 76500 Sanyo 555-2 two dbl. drives, bonus soft. 1249.00 

he CTS212AH Modem is 300/1200 к elevideo 910 Plus, block mode 1-91 575.00 

Auto Answer/Auto Dial, Hayes Com ~ Televideo 925, detatchabie keyboard, 22 tuncton keys ТУҺӘ25 75900 Memory Upgrade 256K erp аав" Means 

atible. Mycroft Labs Companion communications software elevideo , graphic char.,split screen, 22 func. 1-950 950.00 

$35.00 additional деу i abu ier bg edo v90 9500 | Serial Card modem interface .00 

CTS 212AH 1200 baud, auto dial CTS-212AH 31900 

Signalman Mark 12, 1200 baud. Hayes compatible SGL-MK12 25900 2 

Signalman Mark 1, direct connect with terminal cable SGL-MK1 75.00 e Adv nced Lo IC S ste ms 

Hayes Smart Modem 1200 baud, auto answer, auto dial HYS-212AD 47900 a 

Hayes 12008 for use with the IBM/PC, 1200 baud HYS-12008 429.00 

Hayes Smartmodem, 300 baud only, auto answer. auto dial HYS-103AD 22900 

Hayes Micromodem İl, 103 Appie rect connect HYS-MM2 279.00 

Hayes Chr raph, time & date HYS-CHR232 199.00 

US Robotics 12A 300/1 baud, auto dial/answer URR: 12A 439.00 в 

[E Car ae m da 
Universal Bala 1 ыр power долина уте бао јао | NEN ж! Includes Digital Research C/PM Plus 
versal, ala ЖАР full 1200 baud duple. ox, line power y ar 399.00 « 
Novation marital 103/212. 1200 baud auto dial NOV-SC212 529.00 E Ы ) 


—— — 


ASCH č  — 
KEYBOAR 


Power your single board system with one supply! This 
Kepro switcher power supply outputs --5 volts at 5 amps, 


+12 volts at 1.8 amps, 2.8 amps surge, —12 volts at 0.5 өк hundred of the Advanced Logic Systems CP/M 
amps, and a second +12 volts at 2.0 amp output. It is |^; 


cards. This unique product tg performance 
upto 300% faster than existing Apple CP/M cards. 
бы ler nag Ünits measures approximately 6" by 8. This board is | Featuring a 6 MHz. 2808 micro-processor, 64K/Byte 
keyboards from the General Dynamics Corporation. 93 ASCII encoded Hall effect capable of supplying power for two 51%" Winchesters, a of on board memory, with CP/M 3.0 along with GSX 80 


We have just purchased from Digital Research over 


24 


switches includes 8 function keys and 14 key numeric cluster make this keyboard an | cin gle board computer along with a hard disk controller. Lye and р. The ALS card supports larger programs with enhanced 
We also have available a matching General Dynamics steel trim panel. $10 Also suitable for use with all IBM look-a-likes. Priced at editing features. | | 
Non-encoded Hytek 58 key metal contact keyboard. HIK-58 $24.95. Matching 15кеу | only $49.95 this power supply offers excellent value along Manufacturers suggested price on the CP/M board is $399. while supplies 
numeric cluster $9.95. HIK-15 Both for only $29.95. HIK-5815 with high reliability. KPT-512 last California Digital is offering this card at only $179. ALS-Z80 


TOLL FREE ORDER LINE TECHNICAL & CALIFORNIA 
(800) 421-5041 (213) 217-0500 


NOVEMBER 1984 * BYTE 555 


SPECIALS 
THIS MONTH ONLY 


TEAK 55B 


MONITORS 


а Half Height Disk Drive 
REI. noe бт S465 Now Only $135.00 


— m 4 
1 
E ERES qu o o6 | MEMORY UPGRADE 
vaars о c э + 8 9» 9 t € 9 o d 4 ө 9 ө э 9 сб К: 
1 „+ е а « $42.00 
— e 


| IBM 
COMPUTERS КОЙГОН «o uu oM Call HAYES 1200 
к SANYO MONOCHROME З ке сена И 5249 MODEM 
МВС550 ......................8888 . AMDEK 
MBCS550-2 ...... bes су. 999 ҮЙ" Л Т . $139 Now Only b... . $475.00 
ISL a... Б ы Call ARE Ж LA A V. 459 


SAMWOO MONITOR 


аа ас TTA 310A (Monochrome] ......... ‚...179 
СОМРАО >” COLOR | (Composite Video) ........ 279 Monochrome 
PORTABLE (2 Dr. & 255K] ..... $2259 СООН Il + (RGB Video).......... 419 18 MHz * 100% IBM 
[ИЛМРАШ-+.............. LIT Call ZENITH 2 4 
DESK PRO MODEL .. ........... Call J $99.00 
ZVM1228 ....... Ee — m $109 ے‎ Hu Á— سوھ‎ 
KAYPRO TUN ies ae... TO 109 RITEMAN PRINTER 
KAYPRO Il .......... . ap EI Call a. 
KAYPRO Il + à Ey; LEADING EDGE 120cps Friction and Tractor 
RAYPRO 4... Gai, GORILLA [Breen]. ..............: ا‎ Epson and IBM Compatible 
ins GORILLA [Amber] .............. . 99 
KAYPRO 4+ ,.. ...:... . ЩЕ 29 .1795 | Now Only $319.00 
KAYPRO 10 .......... NM 2494 OTHER MONITORS AVAILABLE.... Call 
COMMODORE.................. Call DISK DRIVES MATH COPROCESSOR 
COLUMBIA..... , т» « «аз oO rou < . Call TANDON TEAC INTEL 8087-3 Р 
Lr А о Call 400-2 .....$189  55B....... $149 $155.00 
APPLE 101-4...... Ca 55A........ 150 
APE... 9X... X $990 55-2..... 4998  BHBF......... 199 
O „ү. А ТИТЕ a a 749 SHUGART CDC 
MACINTOSH € * яа 3» 9? * 9 5 »? B 5 4 4 ae es 6 a Call 54455 Ите 5219 9409 E A $199 & ‘ 
MODEMS ЅА456 ......229 9409Т...... 299 APPLE COMPONENTS 
| MATSUSHITA TG 
HAYES 2... 844 : 
е О Maca Wwe. En аа О ev eva mi] 539 
ти ГИГ Т к +; $1989 Mpi MICRO SCi 
1200 °` ` 489 ^ SEET FORT uuum 39 
Adde c c xo rn B52 +e 7 ot + о» „5188 е Во тергее + .5789 PADDLES 39 
TEE... Е 389 RANA SYSTEMS NR x "M 
MICROMODEM Пе ............... 239 "fes KENSINGTON 
ENTE HT л. Ж oe. OC 5235 vre меа — 
OVATION ELITE Il ...... EET то Д 330 ua 
d ACCESS 123 . -. ..........,.., 8848 БЕ И” Cu. u.s T pU d ‚450 MICRD ТЕК j 
1: ПИЕ снаа e ou ‚119 DRIVE CONTROLLERS ПАМ ed, ree a ee Е $58 
ADAE CAT ..... 5. 259 ANA ch КИНСИ — SERIAL INTERFACE ................ B9 
ANCHOR ҺАЛДА Г o. LI. ‚159 MICROMAX 
ч MARK VII 300 .......... *..5..,.8138 MAYNARD [w/Parallel Port] .......209 МЕМУМАХ 80........... v..1...58135 


MARA XI TE ................. 249 MAYNARD [w/Serial Port] . ........ 829 ' VIEWMAXBOe.................. 135 


IBM PRODUCTS 
IBM CPU 


PC 64K 1 DRIVE. . $1399 
PO‘EBR S QAIVES:.. . ... мт 1649 
XT 128K ТОМЬ 1DHIVE . 3595 
° АТ BASE MODEL . . à . Call 
ENHANSED айза. a os ee 
“IBM DISK DRIVES 
TERM QUE. eee . $139 
TANDON 100-2 . ... . .... "B8 
КА» \. Saa ooh - me . .. . 188 
МЕ, xci. ч ..178 
DRIVE CONTROLLER CARDS 
IBM (Controls 2 Drives]..... . ., $149 
MAYNARD. . . m m e. Call 


i The 
Sav-On System Il 
IBM PC 
* e Half Height DS/DD 
Disk Drives 
e 256K 


| * Parallel Port 
e Monochrome Monitor 


Only $1995 


DANA 
COOLING FAN 


| FOR APPLE ........ $79.00 


KEYTRONICS 
KEYBOARDS 


(We will beat any advertised price) 


LOTUS 123 
Only $299.00 


TELEX TERMINAL 
| Model C (300/1200 Baud) 
| D.D.D. Capability 


$1119.00 


IBM PRODUCTS 


AST 


SIX PAC PLUS [бак]........ | 


VO PLUS [serial & clock] . 
O PLUS [ser, par. & clock] . 
MEGA PLUS.. ... = 
MEGA PAT. !............ 


IBM : 
MONO CARD .... 
COLOR GARG.) . 1... 
MONO MONITOR. .. ...... 
COLOR MONITOR...... . 
HERCULES 

MONO CARD.  ....... 
COLOR CARD . .... 
QUADRAM 

GUADBOARDS AVAILABLE . . 


MEMORY UPGRADES 
Бак 


“we =» & 


WESER Lis. os 
KEYTRONICS 


* V Rc? & + э + 


USI 
PARADISE CARD ............ 


PLANTRONICS 
COLOR + 
STB 
GRAPHICS Il 
TECHMAR 
GRAPHICS MASTER ..... 


EVEREX 
GRAPHICS ... 


ses ep pa ¢ з he 


: HARD DISK DRIVES 


20Mb TALLGRASS 
35Mb TALLGRASS ... 
7OMb TALLGRASS . 


$155 


$189 
199 


5299 


$389 


.$349 


..5459 


. . Call 


. . Call © 


Call 
, . Call 


FINANCING AVAILABLE 
with Approved Credit 


Circle 364 on inquiry card 


«eom 


e: : 
Y 


e ل‎ а 
uo S eer! зәт» рог 


PRINTERS 


DYNAX 

jg Ue Л Dan c $333 
DYNAX DXeb5 ... .. 29 
STAR MICRONICS 

SEMIN TOR... ..............:. S269 
GEMINI} 15X .. ... ... .......399 
POWER: TYPE . .. 1 .... RB 
OKIDATA 

B2A [120срѕ par. & ser. nterface] S2939 
ВЗА (15° carriage) — ... .. ... 575 
ВАР (200cps, frict & tractor). ...249 
Зәр [(160cps] oe < <. c BRE 
ЗЗР [160cps, 15" carriage). .B59 
EPSON 

RXBO [120cps] .. . 5299 
HXBUFT (12Ocps, Inct/tract] .. ..318 
FXBO [1БОср5) "YF T 459 
FX100 [160cps, 15" car] . , 639 
JUKI 

6100 (18cps & let. quality) .... .$399 
IASG TORREY ——..;.,....... 129 


NEC * BROTHER * DAISY WRITER 
* DIABLO = SILVER REED ...... CALL 


PRINTER INTERFACE 
and PERIPHERALS 


CABLES 

IBM to Printer . к." „Ж. ee 
RS5232 Т: 20 
Centronics to Centromcs ... .... . 20 
FOURTH DEMINSION 

CARM mg AME S ............. $48 
MICRO TEK 

DUMPLING GX . . . . . . S88 
DUMPLING GX [Exp to 64k] ...... 148 
15K UPGRADE . Jo 4s 4 чь ЭЩ 
OKIDATA b 

TRACTOR for 82 & Ge... ,, ...860 
SERIAL INTERFACE .... . ..... .. 98 
ORANGE MICRO 

GRAPPLER +... ...  ....... $5112 


GRAPPLER + w/18K ....4178 


jl уя 
iof Wit 


е 


ODUCTS| 64K RAM 


r^y 


Apple Compatible кл | 


BUSINESS 
TM ACP PRICE 
APPLIED SOFTWARE Versaform ........ $299.00 
н j Ў 3 Versalorm Hard Disk . AMNES Lis 388.00 
MULTICARD II" multifunction card for the IBM ^^752 age Window i-es 
PC & XT expandable to 384K. Thousands of this| ^s9v7^7: oaks i EE 
1 BPI (GL, AR, AP, Pay, Inv) ,.,.. ... ea. 299,00 
popular card have already heen shipped hy ACP. BRODERBUND Bank Street Wriler...,..... 49.00 
; BUSINESS SOLUTIONS The Incred Jack . . 149.00 
е 64-384K , e Disk Emulator Software CONTINENTAL (GL, AR, AP. Pay)... ев. 188,00 
. e Printer r war Home Accountant. .„....,.-.. ‚......... 48.00 
Parallel Port Printe Spoole Soft ae DATAMOST Real Estate Inv.. ... 99,00 
e Serial/Game Port e Clock/Calendar DOW JONES Market Manager . .. .229,00 
Market Analyzer .,.....„..,....-.-.--· 259.00 
e 1 Year Warranty ® Clock Software Market едК Ser: 499.00 
EAGLE Money Decisions Vol. = 149.00 
00 $ 00 FOX & GELLER Quiekcode . . «ney 199.00 
Ww ДК rs) UT p o ERE oe 69.00 
d Graph.. "ъз эй Шо отр гере фатат 199.00 
HAYDEN Рів Wraer . ...99.00 
Compiler Plus , 4-6: 79.00 
Basic Compiler . = E OU 
© 1 00 6 ДК R AM C ARD HOWARDSOFT Tax Preparer . os m 199.00 
= “ 33 Real Estate Analyzer,. ............ ... 139.00 
| CMOS KENSINGTON Format ll................... 99.00 
U b i bl LIGHTNING Masteriyoe ........,.......... 35.00 
n LIVING VIDEOTEXT Think Tankili,lle.ill) . .. 119.00 
e leva e MICROPRO Wordstar . .J—  ..... 249.00 
Price! Maiimerge ot Spelistar. "тҮ 139.00 
Wordstar Pro. 4 Pak. s sons. 449.00 
Info Pak or InfoStar . EPEA - oss. Call 
$ 00 MICROSOFT ЧАШ i . ...179.00 
Mullitoo! Financial... . 45.244. cones 29.00 
Multitoo! Budget . ick vici ..119.00 
MEGAHAUS Megawrtter. . —— . .69,00 
Assembled and Tested PEACHTAEE Senes 40 (GL. AR. AP). . . 379.00 
Serres 9 (Text, Spell, Mall) .......... ...239.00 
1 PERFECT SOFTWARE "аю LASLIRIEE add Call 
® ACP has sold over 1 000 of these IEEE COMPpatibte.| criar мога моде e) 7:77 1189.00 
low-priced, high-reliability 64K Static RAM Cards. рабай)... +. 99.00 
all for Appie 
i ы ; SIERRA ON-LINE 
® Single 5-Volt operation. ET. pem 
- Screenwnter Prolessional . 149.00 
General Manager і. —  — ...... 169.00 
SIEMENS SALE Zs - 
SOFTWARE PUBLISHING PFS;File ........ 89.00 
You can now purchase Shugart | erate ORE f ый Kn 
compatible 8" Disk Drives below your STONEWARE DB Master 4. o d is ... 249.00 
existing factory direct біс! DBO UWty 1 or 2. 89.00 


SYSTEMS PLUS Acct Plus (GL, AP. аі Sa 


| These Prices are the lowest ever published 


aid ы VISICORP Visicalc 33 . .... „. 179. 00 
Siemen's 0500 FDD200-8.. $199.00] — visicatc Enhanced . es xus. 0 
Also. with purchase of Disk Drives лы u- & EDUCATION — 
you can buy the Vista V-1000 Dual Case | BRODERBUND Cnopifter , , $28.00 
with Power Supply and Cable DrolorLoderumer..... vun. ас. 
for опу $375.00,.,. Regular Puce $495.00] Arcade Machne _........ 
Li Can d! Fact wt ty 90 = Au um, - 9 ese y ME 
Р ed! Factory Warranty 30 Daya! BUDGECO Raster Blaster ..,. punte. 24.00 
Shipped Immediately from Stock! "OEM Quanbupn PmballConstructon Sel. j i,... 29.00 
COUNTERPOMT SOFTWARE 
Early Games for Young Children... ...... 26.00 
DATAMOST Aztec... VY ERES 29,00 
Pig Реп or Shark Altack s... 20,00 
DATASOFT Zaxxon (llr. е, c). _...... 31.00 
COEX 80 FT EDU-WARE Compumath .,. ТУК. 37.00 
= Algebra |, Il or iti paces 30.00 
ме 9x7 Dot Matrix. BO CP S, Bi-Dfrectiona! Compuread or Compuspell ...i... . ..23.00 
EINSTEIN Memory Trainer ONES „73.00 
i ШИ ELECT. ARTS Music Construction Call 
w* 2% Вией Memmory HARCOURT Computer SAT ....... secos vy Call 
+ 60. 96, 132 Colorans, Graphics ed INFOCOM Zork 1. ii or IN Де 
Виня Prinimg Deadline ..36.00 
w^ Selectable Char Pitch. Line Spaemg KOALA Modules (B avafable) - . Call 
and Feed $4 69” LEAANING СОМРАМҮ 
Juggles Rainbow .30.00 
COEX Interface Card to Apple. ......, $49. Bumbie Games x- - ,. 4f.00 
: Gertrude sSecrets. ... .. ......., ....45,00 
ACP HAS DISK DRIVES L & S Crossword Mag .. — .......... 4400 
ج‎ = MICROFUN Miner 2049ê. .............. . Call 
h E MICROLAB . * "эз ++ ee У БУЕ Call 
f APPLE | TM COMPATIBLE MICROSOFT Decalhlon. . .. 4. ....25.D0 
Typing Tutor 1 . « ود م‎ eee 19.00 
А м т B MONOGRAM Dollars & Бепѕе ........,....74.85 
ORIGIN Exodus Ultima Hi. — . .......... 43.98 
Ih | П M у с Le PENQUIN The Ouest. — . „ .... .. 16.00 
TANDARD G Т SENSIBLE Sensible Speller .. ............ 89.00 
x SIERRA ON-LINE Frogger......... ens 28.00 
L Ine STANDARD HEIGHTS SIRTECH Legacy o! Llyigamya . 2800 
" Knight of Diamonds ........... . 29.00 
: VISTA Solo 5%" Std. ,,..$199.00] SOUTHEASTERN Data Capture 40 ........5495 | 
D rive SPINNAKER Alphabet Zoo — ............. 20.00 
FOURTH DIMENSION ,...199.00| Deha Drawing .. „ш, eese 35.00 
Fraction Fever.. , ..23.00 
$4 79" QUENTIN. sepa- oso 209,00] — Kindercomp .. 21,00 
Facemaker . .. 28.00 
ibte Disk M SUBLOGIC Flight Simulator or Pinball . “+ 40.00 
Gompat een инан 49.95 SUNDEX-No. 1 Rated Home Finance 
CPA Personal Account ani, . . 74.95 
CP A Personal Investor . 74.95 
ТА NDON 1 00- 2 Porsonal Payables . , + 4295 
TERRAPIN Loga.. psss $119.00 
1 a TRANSEND Transend |. £s, c 29400 
PC Compatible Double Sided | «атол. Mero Cookbook m, e. ci ^ | 29.00 
UTILITIES/SYSTEM 
{> 51 06 00 BEAGLE Apple Mechanic ................ $30.00 
Apple Plot or Pronto DOS ...34.00 
fA, © Beagle Basic , incedo s. Va 101020 
DOS Boss..,. sch. d 
ae TM1 00-1 panenane $1 69.00 Double Take or Utility City. ..... Eass e M 30.00 
| CENTRAL POINT Filer ё 16.00 
TOSHIBA Copy Il Plus . кА А адла eee ree лазата 31.00 
„Ні EOCKSMITHI ocn n nie elegans sige + eee 2900 
z Half High MICROSOFT A L.D 5 (Req. Solicard) . . ... 85.00 
в П Cobol 80 (Reg. Softcard) , OT "` 575.00 
PC Compatible » Double Sided e ت ی یی س‎ 4 gr 
PENQUIN CGS System ................ 65.00 
$ 00 PHOENIX Zoom Graphix . , . = .. 31,00 
SOUTHWEST Merlin .---. ,.............. 48.95 


TULL FREE 


IT $479.00 SHUGART 801R. ....... . 9209 00 j 
ias . 179.00 — QUME Datalrack 8 .,......... 449.00 800 “8 54 -8230 
SEAGATE 108b Hard Disk. ...499.00 СОС 1800 DS (320K) .„.„„ 2... 224.00 
RE ...„ 239.00 SEAGATE 57506 (6MB Win | 


... 949.00 


TWX 
‘910-595-1565 — 
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Send tor Comptete Catalog of Software 


DISK 
CONTROLLER 


Only s49% 


Apple Compatible 
Printer Interface $ 49% 


w/Apple to Epson Cable 


Apple Ile Compatible 


80 Column $0995 


| Card w/64K 
APPLE COOLING FAN 


with 
Surge 
Suppression 


5405 


QUENTIN/ 
FORTH DIMENSION 


Apple ЇЛЇе 
| Compatible 
Disk Drive 


Totally compatible to Apple Drives. 


Only 51 09° 


Controller . . . $49.95 


Just plug in and run. 


Apple И 16K 
RAM CARD 


Compatible with 
280 Softcard™ . PASCAL CP/M” 


Full 1 year Warranty. Top Quality by COEX 


NEW LOW s49% 


ACP PRICE 


Aiso from COEX, NEW EPSON 
Parallel Interface for Apple. 
With cable .esssesasas aa.. 949.95 


CLEARANCE SALE 


EL 
RAINBOW 100A 
MODEL CLEARANCE 


CPU SYSTEM UNIT 
RAINBOW 100A w.64K of Main Memory, 
800Kb Dual Floppy Disk Drive, Keyboard 
plus User Kit, Serial Printer Port and Modem 


Port built-in. 
ACP $1995 


Retail $2995 
VR201 MONOCHROME MONITOR 
Retail $325 АСР $259 


СРМ/86/80 and MS-DOS 
Retals250 ACP $195 


5Mb WINCHESTER HARD 
DISK w/CONTROLLER 


(Whe Supptns Last} ACP $780 


{128Kb Min. Memory Reg. 


192Kb Memory 
Retai $650 АСР $521 


Call tor Special Rainixre 100 + Pricing! 


Mail Order: P.0. Boa 17329 Irvine, CA 92713 


Retail: 13108 E. Edinger, Sante Ana, СА 92705 


(714) 558-B813 
542 W. Trimbin, San Jose, СА 95131 
[D 546 010 


APPLE™ COMPATIBLE 


CompMis А 
Service ee 
We service most 
Floppy Disk Drives 


Apple lle w'G4K . . 
Apple Ile BRE Syslam. | 
Includes: Apple Не w 128K. Dual Disk, 80 Column 

Card, Monitor Il, Prolile Extension Option 
Apple lie Entry System 
Includes: Apple lle w64K, Disk H w.Controller 
Apple lle Professional Sysiem 1795.00 

includes: Appie Пе м;128К, Dual Disk. 80 Coiumn 

Card Monitor II 
Imagewriter Dot Matrix Printer. ...... „essea 545.00 
Apple Color РЮ1ог.;„..„....... S UE 773.00 
Apple Modem 1200 RO ENT CIO 
Apple Ill 256K System............ MERE 
Apple 11 Plus 256K System .............. 
Apple Il Pius Business EPI 
[LL CAE Re Prae DEC NR пто. 3495.00 
Macintosh Cy nw EE. 
Apple lic System. ""489MtbráànhóPi2RBàhktuüàmài! .1295.00 

“Apple Products Available In-siore Only" 


patible Hardware 


LIST ACP 
$399.00 $299.00 


+++ ot tit i t mr) rst 


Peer tenet 


ALS CP/M 3.0 Plus Card 
COMPUTER ACCESSORIES 
Power Control Center P12 
COEX 16K Ram Card 99.00 

Parallel Pnntercard wiCabie 99.00 


149.00 
49.95 
49.95 


Appie 11 Prototype Card 29.00 2000 
Apple | Extender Card 29.00 20.00 
64K Extended BO Column 199.00 99.95 
CORVUS Hard Disk Omninet Call 


EASTSIDE Wildcard (11 + w64} 
Wildcard 2 (Ше) 
Wildcard Plus (64K tn 10 sec} 
FINGERPRINT Epson Enhancer 
GIBSON Light Pen (new Improved) 


89.00 
119.00 
149.00 

59.00 


Call 


IS PKASO interlace (Bie) 199.00 139.00 
PKASO Interface (Il) 199.00 159.00 
KENSINGTON Syslem Saver 89.95 69.95 
PC Saver 49.95 39.95 


KEYTRONICS КВ200 Il + Keybd 298.00 225.00 


KOALA Graphics Pad 125.00 95.00 
KRAFT Joystick 49.00 36.00 
Game Paddles 49.00 35.00 

MCT Speed Demon 295.00 249.00 
MPC 128K Bubble Memory 875.00 699.00 
МАН Sup'r Mod II RF Modulator 69.00 49.00 
T Fan 50.00 38.00 
MICROPRO БМН Applicard 4 Word Call 


MICROSOFT 2-80 Solicard 395.00 249.00 
Z-80 Softcard Plus 64500 479.00 
Soltcard Premium Pak (ll +} 695.00 499.00 
Soltcard Premium Pak (lie) 495.00 355.00 

MOUNTAIN COMPUTER 
Music Systom 395.00 335.00 
AwD Plus O 350.00 299.00 

MICROTEK Dumpling Bad. w/64K 349.00 265.00 

ORANGE MICRO 
Grappler Plus 175.00 129.00 | 
16K Bufferboard 175.00 129.00 
Grappler Buffered w' 16K 245.00 199.00 

PCPI Applicard w128K, GMHZ 595.00 499,00 

8088 Coprocessor 595.00 499.00 
Appucard w 128K. 4MHz 495.00 429.00 


PERISOFT (Ait w 1 Year Warranty) 


Pnnterlink Intell. Printer kO 99.00 79.00 
Messenger Univ. Serial О 135.00 109.00 
Ti melink Realtime Clock 110.00 — 89.00 
Grafhink Graphics іо 175.00 139.00 
Bulterlink w 16K Buffer 18900 159.00 


PRACTICAL PERIPHERALS 
Microbuller 16K (Epson Paraliel) 159.00 
Microbuffer 32K (Epson Parallel) 199.00 
Microbulfer 16K (Epson Serial) 179.00 
Microbuffer 32K (Epson Serial) 219.00 


149,00 
179.00 
159.00 
199.00 | 


Microbufter la-une 64K (Parallel) 349.00 279.00 
Microbulfer in-lme 64K (Sería!) 349.00 279.00 
PROMETHEUS Versacard 4 ın 1 199.00 16.00 
QUADRAM 
Quadlink (ӨМ to Apple} 68000 499.00 
Microfazer 16K (Parallel) 189.00 169.00 
Microlazer 16K (Sena! 220.00 195.00 
Microfazer 32K (Parallel) 225.00 199.00 
SATUAN TITAN | 
32K Ramcard 219.00 189.00 
64K Ramcard 349.00 289.00 
128K Ramcard 499.00 399.00 
Accelerator || Card (2.2e.2+} 59900 449.00 
Neptune 64K + 80 199.00 | 
Neptune 128K + 80 299.00 
Neptune 192K + 80 389.00 
STREET Echo || (Apple) 149.00 99.00 
Echo |! Serial {in-line} 249.00 199.00 
SYNETIX Sprite | 149.00 129.00 
Sprite H 249.00 224.00 
Supersprite 395.00 359.00 
Flashcard 144K ADU 389.00 
Fiashcard 288K 629.00 549.00 
TG PRODUCTS 
Joystick 59.95 49.95 
Select-a-pon 5995 49.95 
Trackball 64.95 54.95 
Joystick w Toggle Пе 64.95 5495 
VIDEX Videolerm (80) 345.00 229.00 
Uliraterrn (1 32) 379.00 279.00 
Enhancer (і 149.00 12900 
VISTA COMPUTER 
А800 8" Disk Controller 379.00 299.00 
A500 5'4" Disk Controller 99,00 49.95 
VOTRAX Type N'Talk 25900 195.00 
Personal Systern 


395.00 329.00 


64K RAMS 


Set of 9 Pcs 
$5099 


Apple Appie Trademark of Apple Computer 
IBM” IBM Trademark of International Business 
Machines 


TERMS: We асси VISA. МС MO. Castwers and Personal chetas, 
Sehool andComnary POs We do not charge your Càr qunli we step 
Personal checks require deverstwense andtreditcard и NoSurcharge 
AddedoaViSAorMC СОП $ over $500 require 20% deposid witho der 
Add 3°. shipping afd һала for UPS We offer SamedayShipman 
Prices subject 10 change wnhoul notice We reserve [һе ngh tà sud- 
situle manulactirer Weave not responsie for typographical errors 
Retail Sale Prices May Vary 


Circle 7 on inquiry card. 


PEPPY's 2-way sensor is susceptible to 
noise and solid objects in its path. When 
the front sensor contacts a wall or other 
obstacle or hears a loud noise, such as a 
hand-clap, it automatically turns to the left. 


Uses 2 АА and 1 SV battery (not included). | 


MV-916 $24.95 
LINE TRACER II 


Usesaninfra-red light sensor toautomatic- 
ally follow a black line (min. 10mm wide) 
drawn on white paperboard. (Minimum turn 
radius 15cm.) Uses 2 AA and 1 9V battery 


(not included). 
MV-913 $39.95 
The MOVIT line is a series 
of computerized (and logic 
controlled) battery robot 
kits that can teach the 
basic principles of robotic 
sensing and locomotion. 
Each of the kits features 
pre-assembled pc boards, 

| hardware and mechanical 


drive systems that can be. 


| handled by anyone. Only 
| basic hand tools are re- 
| quired for assembly. You 
can experience and learn 
any one or all of the follow- 


ing features: remote con- : 


‘trol, sound sensor, infra- 
тед sensor, wired control 
or programmable memory. 


You'll want to meet all 
of these entertaining, 
affordable, robots! 
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| MV-935 
IMR. BOOTSMAN 


Two large wheels roll this new robot left or 
right, forward or round & round; controlled 
byhand-hetdremotecontrol box. Uses3 AA 
and 2 SV batteries (not included). 


$69.95 


Two speeds wiih six lega! Walks or runs 
forwards, backwards, lett, right, even full 


circle turns. Wired control 
Пвав 2 AA batteries (not lnctuded). 


MV-931 


" — EDUCATIONAL 
ELECTRONIC ROBOT KITS. 


A Great Gift Idea 


PIPER-MOUSE 


$32.95 


Controlled by a Supersonic sound sensor 
and a 1-channel electronic circuit. Use the 
whistlein this kit and Piper-Mouse will follow 
your commands, immediately turning left, 
stopping, turning right, advancing and stop. 
Uses 2 AA and 1 9V battery (not included). 


MV-915 $44.95 


TURN BACKER 


When its about to hit a wali, just yell "Look 
Out!” and the robot automatically turns left. 
Requires 4 "AA" batteries (not included). 


Medusa's electronic brain registers your command 
and starts to hobble on its 4 legs, stopping after a pre- 
set time. Sensor includes condenser microphone 
Uses 2 N size 1.5 V (E90, MN9100) batteries (not incl.) 


,MV-939 Sound Sensor ........ $29.95 


Ф 


Emits an infra-red beamto detect obstacles 
in front. Knows how to avoid hitting walls! 
Uses 2 AA and 1 SV battery (not included). 


MV-912 $44.95 


MEMOCON CRAWLER 


Runs through the program you input on the 
included keyboard: forward, tum right or left, 
pause, sound buzzer or turn light beam on. 
Uses 2 AA and 1 GV battery (not Included). 


MV-918 $74.95 


TERMS: Minimum order $1000 
For shipping and handling. include 
$2 50 for UPS ground or $3 50 for 
UPS Blue (air). For each additional 
ar pound, add $1 for UPS Blue 
shipping and handling. Califorma 
residents’ must include 6% sales 
tax. Bay area and LA residents in- 
clude 6';^s sales lax. Prices are 
subject to change wilhoul nóhice ,* 
°` We are not responsible lor typo- 
graphical errors. We reserve the 
right to limit quantities and to sub- 
stitute manufacturers. Al! merchan- 
dise subject to prior sale f 
1 | @ | 
HOURS: Mon. = Fri 7 30 to 500 
Saturdays 10:00 10 3.00 
VISIT OUR RETAIL STORE 


2100 De La Cruz Blvd. 
Santa Clara, CA 95050 
ў (408) 988-0697 
** ALL MERCHANDISE 15 ~- + 
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1984 
— THE IC MASTER — 


Your ticket to fast and 
easy 1С selections 


1413280 
7418288 

7415273 

7418275 

7415279 

Mh 

COMPUTER ИЕ 
PRODUCTS, 7418203 
| | AB 7418205 

nt. : 0 7413290 


ORDER TOLL FREE 1418200 


(800) E 
538-8800 


7418352 
74,0353 
7413363 
7418384 
1414385 
1414346 
1418367 
1415309 
1418373 
14134374 
1414317 
7410378 
1418316 
1413385 
14183268 
7418390 
1418303 
7418305 
74.5390 
7413424 
7418447 


$ 89.^ 
1415400 


INTERFACE CHIPS 
748824 


7418840 2. 3 00 . 8Т28 ......... 1.54 
7416845 2. i Д 
743888 1. a { : ETE ieee A 
1418880 « 0 5.80 L 8798 FEZTITEPY .M 
Hua ; j ! 1 come tron 86 
7408862 3. s" . ; 

74185883 
7415564 
7418685 


(CALIFORNIA RESIDENTS) 


(800) 
848-8008 


088835 ....... 194 
058838 ....... СТ 


STATIC RAMS 


258 x 4 [450g 

258 x 4 [450g] (сше) 
1024 x 1 [450m 

1024 x 1 (4503) (Р) 
1024 x 1 [258ea) (LP) 


740895 CRYSTALS 


258 x 4 (4508s) 
288 z 4 (4508a) 
104 1 4 (250m 

L 
1024 z 4 ҮТ (LP) 
1024 3 4 ем) T 
oi : 1 20011) (LP 


74,888 


7418107 . 
7415108 . 
743112 . 
748113 . 
74114. 
7418122 . 


74.8888 
7415609 3.15 
748783 23.05 


b 
2582521 2.75 


1.0000 MHz ..... 
1.6432 ИН: .. 
2.0000 MHz . 


2.0972 MHz 
2.4578 MHz 


an 
oo 2.89 
T 2.59 


3.2788 MHz..... 2.89 


8.0000 MHz .... 2.80 
10.0000 MHz .... 2.68 
10.7388 MHz ....2.89 
12.0000 MHz .... 2.69 
14.3182 MHz ....2.69 
15.0000 MHz .... 2.89 


7408123 .78 58 
1413124 2.65 7418258 2.70 25182589 4.20 10705 MHZ ..... CE0 160000 WH... 2.60 
inii H (55м) 40000 MHz .....289 174900 Miz 260 
4098 z 1 (450m) 4.1943 MHz ..... UNE т-а 
HIR CRT CONTROLLERS SOO Mhz... PAI IA320 Mz... 280 
1024 E 3 (2508) { Ма | 19.8808 MHz... , 2.80 
TMM2016-280 2048 x § (20023) ү; Е - on 20.0000 МН2.,.. 2.69 
TMM2018-150 2048 х 8 (150s) — 4.00 MM i793 БоБ B2723 apop B 5243..........1005 86264.......... 14.05 MB paren ay " 22.1184 MHz 259 
Е 5.2429 MHz... 2.80 I 
TMM2018-I00 2048 x 8 [10013] 320000 MHz... 280 
КЧ 2048 8 200) елед Pi oc NBN 2 
HMBI18-3 2048 x 6.0000 MHz ..... 2.89 een нед I ы 
НМ8118-2 2048 14 1208 8.1440 MHz ..... 2.69 i aT. 
HM8IIBLP-4 — 2048 x 8 (20023) |cmes 8.4000 MHz ..,.. 2.59 — 49.4350 MHz... 2.69 
LEE 2048 І i 1 sonj кан 8.5538 MHz .....2.80 — 49.8900 MHz... 2.69 
ы 1 ы! [н 
OE =p d кгс 
= 1 Bs) юн d 
HMB2B4LF-15 6192 x 0 (1508) кав) 4805 all MHZ 4.0 MHZ 
LP = Lam Ринг Quit = Qunei-Statie be ons T GLORE 
DYNAMIC RAMS PART NO. FREQUENCY PRICE 
180-810/1 Ir MMC 1.000 1.0000 MHz 0.95 
4098 x 1 (2508) i 1.843 1.6432 MHz 9.95 
4098 x ! [3008] 180-810/9 Î 200 2,0000 MHz 0.05 
4008 x 1 300и) ' 4000 4.0000 MHz 0.05 
6.0 MHZ 8.000 8.0000 MHz 9.95 
is | ones QUV-T8/1 Hobo... Ms | оо ooo wl qu 
18384 x 1 (15003 1808-С7С ..... 12.95 : = 
ПЕШЕР EPROM Eraser 1808-РЮ ..... 1295 2813 Ua B 18.4320 MHz 0.05 
B5530 x 1 [2508] ZBOG-OART .... 12.95 | 18.880 19.0806 MHz 0.95 
85538 x 1 [200и] (bv 20.000 20.0000 MHz 8.95 
(2002s) (51) А 
32.000 32.0000 MHz 0.95 


85536 x 1 (15023) [5v] 
SY = Single 5 Volt Supply 


DIP SWITCHES 


EPROMS VOLTAGE REGULATORS 
E. x Л и) | нит. — D ШИШ. енн... 84 

: по и и —  ] ] . IM _ чей Икс м TOT 
1024 x & [45003] [5) erem] п UM ^ 
WM bombs нако. м тәр 64 

< ud T81BT..... eed йт 0 | 
тиа: шы ы QUV-T8/1 Economy Model: E —h EM 
4098 x 8 (45082) (by | Lowcost EPROM eraser in plastic en- er ehh M 7012K......... 144 
a = ia closure. The UV element is in the lid ТБК. 134 7915К......... 144 
4098 1 7 (20008) re and you place the EPROMS in the bot- 7824K. н y и и " н | 134 i) | ........ 1.44 
6192 x H pes ty tom half. No timer or switch option. - 78,05 . . ... -— 68 hg. — M и 

8192 х Ё (2501) [Б] м ' 78L12.......... 248 Т%117...., ‚бей 
8192 x | (200 fae Вн 1146 4 Z2 up ta тш ; eg ene Ta rmt CDM ТШ... N 
1 e 12,000 uWatts at 1" distance. à j 78Н05К........ $90 — LM323K........ 410 

8192 x В [45082] (50) (24 pla a8. 95 н 
DE uit P HUS ee e 90-Day Warranty T6HIEK. ....... 690 UA78840....... 1.90 
49 a5 C,T-TO-220 K=TO-3 
b = ing B Vol gp A і = ТО-82 
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IBM ACCESSORIES W APPLE ACCESSORIES M 


M | micromax 
MEMORY tre IE ag а 


EXPANSION KIT 097 | VIEWMAX-80 1499 


Z80 Apple IIE 


19 | 
м 2 , 95 
жы ^ Cooling Fan s ө 80 Col. card for Apple 11+ 
28 pia ST. ....... 39 — 28psWW...... 1.64 Power Supply ө Video Soft Switch 
40 pin hes A8 40 pu Wi...... 1.94 Joystick є a inverse Video 
ST = Soldertall WW = Wirewrap RF Modulator i 
| Disk Drive e 2 vear "Жалган - 


Controller Card 


ZIF SOCKETS 4164 150ns Paddles ..................... EE 
ERE oon m 9 for $45.00 M е 
TITLE 8.00 APPLE COMPATIBLE VIEWMAX-80e 120995 


ZIF z TEXTOOL (Zero Insertion Force) 


MULTIFUNCTION CARD JOYSTICK € 80 Col. card for Apple IIE 

EL LN | "4 а ә 2 e 64K RAM Expandable to 128K 
сит" E20." = | блк RAM Upgrade — 40.00 

— ° ~ COOLING FAN © М 11. 


€ Parallel Pert 
© Serial Port 38.95 


DISKETTES © Slur ictu 


51/4" © 1-Ynr Warrenty | | С PRINTMAX _ 
= ATHANA - $249.95 | е ри Parallel Printer card for Apple || 


SS/SD ...... 15.90 — в. Er وی‎ 
SS/DD...... 16.90 B MEMORY CARD APPLE COMPATIBLE Jf ® шыш nr шыл рон reram: 
DS/DD...... 22.90 Ж ЖШШЕ) # POWER SUPPLY @ 17772; reos cec 


€ Transmission rate up to 5000 characters/sec. 


адаа е и - e 005 3.3. Pascal & CP/M compatible 
BULK 5/4? DISKETTES © Expandable to 512K BAT € Hiph quality amphenol connector. protected low 


(NO LABEL) € Fully compatible with IBM software | ° CA. n М-да 
© Folly compatibla ИЛЕМ diagnostic utilities TET 
SS/DD ... 10for14.90 o Sut Anttila $59.00 
100 up.........139.00 ө 1-Year Warranty ө Powers Apple type systems 
(Lifetime Warranty) $ 199.95 T x i а A А а p.i Reg. Power Supply 


e includes Instructions Model 4A/PS (99/4) 


3 DC Outputs: 
The FLIP SORT" —NUTEK— TR NAN Gd- Да 12V @ .4A, +5V @ 1.1A 


e 2-Year Warrant 
ThenewFlip Sort" hasallthe fine T ی ایا‎ —5V @ .2A Highly Filtered 


qualities of theoriginal with some Color e ae e Serial ert 

added benefits: a new design | m 1 = - „ 6.95 
and 50% greater capacity. Holds [-———- нынан Ма. | ењ 

75 diskettes and the price іѕ пом m یک‎ 2 4 


lower than ever— $46.95 


| Assembled & Tested .... 89.95 
KEYBOARD (99/4) 


е Fui bit-mapped Color Graphics APPLE COMPATIBLE 48 keys 4"x10" 6.95 
=- 


€ Printer Port (LPT1, LPT2, LPT3) DISK DRIVE 
€ Serial Port (Comi, Com2) 
e IBM PC, XT and Portable compatible 
e Full software compatibility 
> тм € Compatibia with Lotus 1-2-3, Moiti-Plan 
The Flip Sort PLUS and Fight Simalator 
The new Flip Sort PLUS" adds € Full 2-Year Warranty Paris and Labor 


| ORDER TOLL FREE (CAF ORCA FE UDENT 5: 
new dimensions to storage. Its $299.00 (800) | (800) 

smoked acrylic elegance holds 538-8800 848-8008 
over 100 diskettes with all the { 


Teac F0-558 08/00 159.00 e Shugart mechanism, made in U.S.A. 
e Directly replaces Apple Disk H 


KEYBOARD EXTENSION CABLE e Fully compatible with Apple Controller | 


or other Apple compatible controllers. 


$19.95 € One Year Warranty 


features you expect from the Flip DISK DRIVES | 
Sort Family — $24.95 $ rete TMi00-2 — 08/00 199.00 199," Г) © К Q 
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FOR OEM MANUFACTURERS, UNIVERSITIES, 
RESEARCH LABS ETC. 


== I --- unn [т E T 
E mmm ШШЕН ШЫНЫ ee 
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, ш CT" 9 WM DM QJ ШШ 
| шиш EEME ——— GHG GR ا‎ 
ù = а — ш пш 
E ш [как | aS —— WE o 
a 1 Ж 0 EFER шақа 
3 Ea т ae EE E FE 
un ee ЕЕ /— E NB || 
= =] == Se GeO ee ee ee o 
a x a (БЫШЫШЫ c ect AEN 3 
=] Ei GE Es Ey Ee шш | 


THE ULTIMATE PC COMPATIBLE ENCLOSUR 


IDEAL FOR MEGA-BOARD™ XT OR ANY IBM-PC PC-XT 
COMPATIBLE BOARDS 


EASY ACCESS! 
FLIP-TOP-CASE" 
OPENS FOR EASY 
ACCESS TO INSIDE! 


Bus Expansion Slot 


Allows External 
Access To PC Bus 


Blank Label Inset _ 
For Your Company Or 
University Name Here 


OEM AND DEALER 
QUANTITY DISCOUNTS AVAILABLE 


EXCLUSIVE 
FLIP-TOP-CASE™ 


Overcomes Problems 
With PC Case 


Mounts Standard 
Half or Full Height 
Floppy Disk 
or Hard Disk Drives 


Rugged Heavy Gauge Steel Construction 


ADVANCED KEYBOARD 


= Ful PC Compatibility 


*IBM and IBM PC are trademarks of International Business Machines 
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р ВЕ AC 


FEATURES: e Horizontal Return Key 
e Caps Lock and 
Num. Lock Indicators 
e Enter Key for Numeric Keypad 


Fully Assembled and Tested with One Year 


7 DISPLAY 
b TELECOMMUNICATIONS 
CORPORATION 


Limited Warranty  . . 


SUITE 400 Р rma агы insstihulienms. Prii es arid availakesis 
DALLAS, TX 75234 sutyect іо change wilhout noice. ыл на р 


ы ES 
. апа Waning charmes via UPS mound She 
(21 4) 991-1644 UPS air $1 DDA b X nimum change £3 00 


(1984 Display Telecommunications Corporation 
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= а г = ———— ан = EE EEE ee 3. ИЕН 
= " п d ki — — — 
es . I a ш == тшш ШЕШЕН - Li e La —-- 
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m CHOICE OF MAJOR OEM MANUFACTURERS, UNIVERSITIES, 


| | A THOROUGHLY FIELD PROVEN DESIGN. 
RESEARCH LABS ETC. HIGH VOLUME PRODUCTION ENGINEERED. 


• FULL IBM PC-XT* COMPATIBILITY! THOUSANDS ^2 
* FULL MEGA-BYTE RAM CAPACITY 
ON MOTHERBOARD! 


DEALERS AND OEM MANUFACTURERS م‎ те ба АЙ 
QUANTITY DISCOUNTS AVAILABLE ; К 


Hardware Reset 
(Overcomes reset flaw 
in PC) 


ES Y Power Connector 
=i (Full IBM* pinout 


compatible) 
(Full PC compatible) 
(compatible with all 8088 Processor 
IBM-PC* plug-in cards) (Same as PC) 
8087 Numeric 
Processor 


I(Same as PC) 


Peripheral 
Support Circuits 
(Same as PC) 


Configuration 
Switches 
(Same as PC) 


Speaker/Audio 
Port 
(Same as PC) 


- > = ~ 
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Wire Wrap Area 
To facilitate special custom 
applications! 


available for EP ROM 
burning!) (External 
VPP voltage required) 


Mega-Board™ Evaluation Board Kit! 
(Blank board with full 
instructions and parts list.) 


Evaluation Includes highest quality PC board 
Board Kit with gold plating, silk screen, 
solder mask 


Board Size 10.5 inch X 13.5 inch 
[ORDER NOW!!! | Fast friendly service | 


L] MEGA-BOARD" — XT 
BAREBOARDKIT ............ $ 99.95 


ООО sees | ERE à; 
(essc FULLY SOCKETED py т = 214-991-1644 
Û ASSEMBLED AND TESTED - FREE! Displaytel™ 
COMPLETE ................ $499.95 
(INCLUDES USERS MANUAL Exclusive. | 
Ce а Ена Our Commitment to 
OPERATION, SCHEMATICS, BLOCK Irem ma immediate shipment 
DIAGRAM, APPLICATION "-— Education! Most instock items shipped 


same or next day! 
10 money back guarantee 
des pletely satisfied! 


IM TERMS: We accept cash, checks, money 


DISPLAY zt Ed VALLEY ROAD orders, or purchase orders from y 
firms and institutions. Рпсеѕ and availability 
р TELECOMMUNICATIONS DALLAS, TX 75234 Mp) to change without notice. Shipping 
CORPORATION (214) 991-1644 and handling charges via UPS ground 50C/Ib 


UPS аг $1 00/Ib. Minimum charge $3 00 


* 9 9 es » =з » я 9 4 9 Ó Ó «а > а * " ^h 


Lace uL | Mega-Board™ Order! 


©1984 Display Telecommunications Corporation 


Circle 130 on inquiry card. . NOVEMBER 1984 * BYTE 563 


*IBM and IBM PC are trademarks о! international Business Machines 


OVO METER $119 
0.3% DC ACCURACY 


PERSONAL SPEECH 


HAYES COMMAND COMPATIBLE 


W/HELP MENU $329 


U.S. ROBOTICS 


FREE TELPAC INCLUDED 


PASSWORD 1200 AUTO ANS./DIAL 6359 
AUTO DIAL 212A (HAYES COMPAT.) 6459 


IBM PERSONAL MODEM W/ SOFTWARE $297 
IBM PERSONAL MODEM W/ 64K, 

PRT PORT, CLOCK, S.W. $469 
IBM PERSONAL MODEM W/ 266K. ETC. $759 


TELPAC MSDOS/ CP/M BO $79 
HAYES 1200 MODEM $489 


SOFTWARE 


SOFTWARE IS NOT RETURNABLE 


BOS “C” COMPILER $99 
C86 C COMPILER 6299 
COMPUVIEW TRANSYS MS-DOS 
CP/MB6 FILE TRANSFER 
COMPUVIEW VEDIT-86-$ 155 MS-DOS=8120 
KNOWLEDGEMAN-B6 B" DBMS $345 
K-PAINT $75 


SORCIM SUPER CALC-3 IBM-PC $245 
PERSONAL PEARL DBMS IPC) $215 
ACCOUNTING PEARL IPC) $635 


DATAFLEX MULTI-USER 
FILE & RECORD LOCKING ОВМ5 
AVAIL. FOR MOST O/S FORMATS 


NEW WORD WORD PROCESSOR IS 
WORD STAR COMPATIBLE & HAS 
MERGE PRINT SINGLE/ MULTI-USER 
CP/M 80 OR 86 & PC-DOS 


6159 


6169 


DIGITAL RESEARCH 


"C" LANGUAGE COMPILER-B6 $229 
CP/M PLUS (3.0) $245 
ACCESS MNGR. B6 - $260 
DISPLAY MNGR. B6 - $325 
SPEED PROG. PKG. B6 - $163 
GSX B6 - $65 
C BASIC COMPILER B6 = 8390 
PASCAL MT+ 86 = $390 
PL/1 W/ UTILITIES B6 = 8488 
ASMBLR + TOOLS 86 - $130 


BO - $195 
BO - $260 
BO - $130 
BO - $55 

80 = $325 
BO = $225 
BO = $359 
BO - $130 


——— TERMINALS 
& MONITORS ——— 


QUME QVT 102G $459 
FREEDOM 200 TERMINAL - AMBER 
(EMUL TELEVIDEO 950 & ADM 31) 
LIBERTY FREEDOM 220G 
ORC VT220 EMUL. W/ FULL 
SUPERSET OF VT100 CALL 
PRINCETON GRAPHICS HX12 HI-RES RGB $469 
TAXAN RGB 420 (IBM LOOK-ALIKE) $489 
USI AMBER 12° HI-RES MON. (20MHz) 699 
WYSE-50 14°’, 132 COL., EMUL. TVI 910, 
920, 925, ADDS-VP & HAZELTINE 1500 


CALL 


8519 


Pili, ZVM122A GRN. NON GLARE 685 
= 2M123A AMB. NON GLARE ^ $85 


SALES 800-528-3138 
TECHNICAL 602-991-7870 
TELEX 165025 FTCC SEC PHX 


PRINTERS 


BROTHER HR-15 

BROTHER HR-25 

BROTHER HR-35 

BROTHER M-2024 MATRIX L.Q. 
DAISYWRITER 2000 W/48K 

EPSON RXBOFT 

EPSON FXBOFT 

EPSON FX100 

EPSON LQ1500 W/ CENTRONICS I/F 
OKIDATA 92P 

OKIDATA 92S 

OKIDATA 93P 

OKIDATA 93S 

TALLY SPIRIT - BO PARALLEL 

TALLY SPIRIT - BO 2K SERIAL I/F 
TALLY MT-160L P&S W/ TRACTOR 
TALLY MT-1B8O0LP&S W/ TRACTOR 
TALLY MT - 1805 SERIAL "DEMO SALE" 
TALLY PIXY-3P PLOTTER 

TEXAS INST. TIB55 W/ TRACT 

NEC 2010-1 20 CPS SERIAL/FRICTION 
NEC 3510-1 35 CPS SERIAL/FRICTION 
NEC 7710-1 65 CPS SERIAL/FRICTION 


Æ E PRACTICAL 
PERIPHERALS 


MICROBUFFER EPSON "CARDS 


MBP-16K PARALLEL 


MBS 32K SERIAL $153 
MBS 64K PARALLEL $195 
MEM 32K EXPANSION MODULE $68 


$65 


MICROBUFFER IN-LINE "STAND ALONES"': 
MBIS SERIAL 64K 

MBIP PARALLEL 64K 

MEM-64 EXPANSION MODULE 


$244 
$244 
$118 


APPLE I, li+, ПЕ MICROBUFFER 1+ 16K 
PROCLOCK/APPLE II, 11+, IIE 
SERIALL/APPLE Il, Il+, ПЕ W/ RS232 
COMMUNICATIONS & GRAPHICS $119 
GRAPHICARD W/ ON-BD S.W. FOR 35 PRT 865 


TT UNIVERSAL 64K BUFFER 


"IN" S ORP 
"OUT" S OR P 
—INDUSTRIAL QUALITY — 
CABINETS 
DUAL 4HI HORIZ. 5'A" FLPY. $75 
SINGLE STD Hi HORIZ. 5'4" FLPY $59 


5'A'' Н.О. CABINET KP.S. & FAN 
DUAL 8" % HI FLPY 


INTEGRAND 


BOO D82F W/ NECESSARY OPTIONS 
BOO DW SAME AS ABOVE 

W/ PROVISION FOR 8" H.D. 
1100D W/ OAK SIDE PANELS 
2906 DUAL 5'A" W/ 1 SLOT 


PARA DYNAMICS 


38205 PRONTO W/ SEQUENCE" $1,159 
2810 MINI-PRONTO 10 SLOT 

2X8” BAYS $749 
3510D 10 SLOT W/ 2X5'A'' FLPY BAYS $669 
2200D DUAL STD. 8” DRV. САВ. $295 


$181 
$108 


$209 


$495 


$575 
$446 
$159 


— POWER SOLUTIONS 


JEFFERSON” 
Litton ELECTRIC 


TRUE SINE WAVE, 100% BATTERY OPER. W/NO 
SWITCH-OVER, BYPASS STATIC SWITCH 


750 WATTS ( 15 MIN. #370-811-100 61,675 


landon 100-2 5м” osoo 


STAND-BY POWER 
W/ YUASA BATTERY 
EXCELLENT FOR 
SWII CHING P/S PC'a 


TRIPP LITE 


$395 
$696 


S8-400-LVC 1HR* @ 400 WATTS 
S8-1000 1/2HR+ ( 1000 WATTS 


ISOBAR LINE FILTERS: 

IBAR 2-6 2 OUTLETS & 6 FT. CORD $40 
IBAR 4-6 4 OUTLETS & 6 FT. CORD 

IBAR 8-16 8 OUTLETS & 15 FT. CORD 


DISK DRIVES 


CALL FOR LOW, LOW 
PRICES ON SUBSYSTEMS 


$159 


QUME .. wannan 


142 DSDD 5'A'''V; HI 
2420500 8'''^ HI 
842 DSDD 8" STD HI 


MITSUBISHI 
M2894 STD 8” 0500 $446 
M2896 % HI 8'" DSDD $445 


NATIONAL/PANASONIC 


B'A'' МН! FLPY. DIRECT DRV. 1 YR. WARR. $129 


SANYO 


5'4” “HI FLPY. DIRECT DRV. 1 YR. WARR. 


TOSHIBA 
FOR IBM-PC & PORTABLE 
RATED HIGHEST ENGINEERING 
QUALITY 
5%" VsHI FLPY. DIRECT DRV. 1 YR. WARR. $155 


WE SERVICE FLOPPY DRIVES 
514” + PARTS + SHIPPING $35 
8” + PARTS + SHIPPING $50 


ST506 5% INCH BARE HARD DRIVES: 


QUANTUM 


Q540 42.66Mb 45m SEC ACCESS 


Магог 


XT-1065 66.99Mb 30m SEC ACCESS 
XT-1105 105.27Mb 30m SEC ACCESS 
XT-1140 143.55Mb 30m SEC ACCESS 


Ailey) 


DXS-100 TAPE BACK-UP FOR 
S-100 BUS COMPUTERS W/HARD DISK 
17.6Mb on 555' CARTRIDGE TAPE 
INCLD.s ALL SOFTWARE. CTRL ВО... 
CABINET, DRIVE, AND CABLES 


$149 
$359 
$449 


$115 


$1,996 
$2,995 
$3,749 


175-100 + 42Mb 9- TRACK 
TAPE SUBSYSTEM 


PCQICTAPE IBM-PC BACK-UP 
TO 60МЬ IN 10 MIN. OR LESS 


PC-9 TRACK SUBSYSTEM FOR BACK-UP 
& MAINFRAME DATA TRANSFER 


ii" Amcodyne 


ARAPAHOE 7110 25Mb FIXED & 
REMOVABLE 8" H.D. W/35 mSEC. AVG. ACC. 
FULL CDC LARK COMPATIBLE $3,995 
OPTIONAL P/S $285 
25Mb 8” DYSAN CARTRIDGE $140 


S-100 DIV./696 CORP. 
14455 NORTH 79TH ST. 
SCOTTSDALE, AZ B5260 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 


OF 5-100 PRODUCTS 


ompuPro,., 


SYSTEM 818/A SINGLE-USER $4,199 
SYSTEM 816/8 TWO-USER $4,899 
SYSTEM 816/C MULTI-USER 96.299 
SYSTEM 816/D 8086-10MHz $9,299 
SYSTEM 816/Dd W/O M-DRIVE/H $5,699 
SYSTEM 816/E 68000-10MHz $7,099 
SYSTEM 816/Ee W/O M-DRIVE/H $5,099 
TO ADD 40Mb H.D. TOABOVE ADD: $1,900 
TOHAVE 2ND 8” FLPY W/ Н.О. $500 
SYSTEM B16/10 4-USERS $3.495 
SYSTEM 816/10 H20 20Mb H.O. $5,295 
SYSTEM 816/10 H40 40Mb H.D. $5,595 
SEE ALLOY FOR TAPE BACK-UP 

CPU 286 A&T W/ 287 MATH CHIP $1,513 


CPU 286 6MHz CSC W/ 287 МАТН CHIP $1,649 


CPU Z 6MHz A&T $229 
CPU 8085/88 AAT 9349 
HUDSON 8087 PIGGY BACK FOR ABOVE $446 
CPU 8086 10MHz A&T $569 
CPU 86/87 5MHz AAT #739 
CPU 68K W/MMU OPTION CSC 9795 
CPU 68K 10MHz CSC $500 
RAM 22 256K STATIC B&16 A&T 81.075 
M-DRIVE/H 612K RAM-DISK $895 
INTERFACER 3-B SERIAL AAT $489 
INTERFACER 4-3 SERIAL/2 PARALLEL $319 
SYSTEM SUPPORT 1 AAT $319 
DISK 1A 6%" & 8" FLPY CTRL $489 
DISK 2 A&T 8” Н.О. CNTRL SET $559 
DISK 3 A&T 6%" H.D. CNTRL 
W/CP/M 80&86 $559 
KONAN 
SMC-200 DUAL DRV. SMD VF CTRL 8D. $500 


DGC-100 CTRL BD/5'A" H.D.. ST-506 VF $325 


MORROW ЕЮ 


MD2 SYSTEM W/ TERMINAL 
& EPSON RXBOFT PRT. 
МОЗ AS ABOVE W/ PEARL DBMS 


$1,599 
$1,999 


AD-1E PLUS w/2 DSDD DRVS. AND 
ONLY CP/M 2.2, NEW WORD, & CO-PILOT 


MENU SYSTEM $1.059 
MD3-MDCP88-256 ASABOVE W/ 

8088 CO-PROC. & 256K RAM UPGAD. $2,498 
MDP-3 PORT. SAME AS МОЗ 
` EXCEPT WITH 5X7" SCREEN 

& EPSON RXBOFT PRT. $1.599 


SUPER WORD PROCESSOR SALE 


MD3-E PLUS м; 2 DSDD ORVS., 
TERMINAL, NEW WORD. CO-PILOT 
MENU SYSTEM, SPELLING CHECKER, 


PLUS gRorHER HR-15 PRT. $1,499 
MD5-E w 1 FLPY & БМЬ H.D. $1,825 
MD5-E м; 2FLPY & 5Mb H.D. $1,895 


MD11 SY STEM w/11Mb H.D.. 128K, 
1DSDD DRV., TERMINAL, CP/M 3.0, 
ALL MD3 SOFTWARE EPSON FXBO 
160 CPS DOT MATRIX OR BROTHER 
HR-15 13cPS Daisy PRINTER $2,995 


MD-16 SAME AS МО! W/ 16.44Mb $3,495 
MD-34 SAME AS МО!) W/ 34Mb $4,996 


COLUMBIA - 


1600-VP PORTABLE 
W/CURRENT S.W. PKG AND 
DUAL DS DD DRVS. 


$1.795 


PRICES ARE CASH PREPAID & 


MAY CHANGE WITHOUT NOTICE. 
SHIPPING, INS., HANDLING EXTRA 


data 


JEU 
- | systems 


MICROSOFT WORD W MAIL LIST & MULTI-PLAN 
INCLUDED WALL ZENITH CPU'S UNTIL JAN. 85. 
2-150 PC THE MOST COMPATIBLE PC $2,095 


2-150 PC (w/10.6Mb H.D.} $3,369 
£-160 PC PORTABLE $2,249 
ZF-121-22 SY S. W/ 2 DRVS., COLOR, 
MSDOS 2.0, LOTUS 1-2-3, ZVM135 
HI-RES RGB 13” MONITOR $3,395 
CV-1952 19" HI-RES RGB MON. $396 
STANDARD-NET 
FOR IBM & Z150 PC'S INCLD.'s 
BD., SOFTWARE & INSTALL GUIDE $599 
* ADVANCED | 
DIGITAL a 
L CORPORATION 
SUPER SIX 128-6MHz 9595 
SUPER SLAVE 128-6MHz $570 


SUPER 186/256K MSTR/SLAVE-4 USERS 81,439 


CP/M 3.0 $350 
TURBODOS MULTI-USER 9850 
HDC 1001-5 6'4”' H.D. CONTROLLER 

W/ S.W. DRIVERS $460 


CPZ 48006 6MHz MASTER $739 
256KMB MEMORY BOARD $709 
CPS-B4D 64K RAM SLAVE 6MHz $389 
CPS-86A 128K RAM SLAVE 6MHz $529 
MUTO-E Z80 MULTI-TURBODOS $556 


QUASI-DISK 512K RAM-DISK W/ON-BD. DAV. 
STATUS LED'S WRITE PROTECT, ОМА 


E-Z INSTALL W/SAMPLE CP/M BIOS +, 9895 
512K PIGGY-BACK EXPANSION 98965 
BATTERY BACK-UP W/PWH. SUPPLY $169 
MIFIO ALL-IN-ONE 1/0 BD. IEEE S-100/696 

8 ASYNCH. SERIAL, 2 PARA., BAUD 

RATE GEN., CLOCK-CAL/BATT., PROG 

PRIORITY INTERRUPT W/8 LEVEL CTRL 

PERSONALITY BDS & CBLS OPTIONAL $469 
SERIAL OPTION BD. FOR MFIO $28 
CENTRONICS PARA OPTION FOR MFIO $39 
STD PARALLEL OPTION 8D. FOR MFIO $26 

SBC-300 MASTER OR SLV-6MHz, 64K, 

15, 1P, SASI PORT 2695 
EXPANDORAM IV 256 W/ PARITY 9825 
1/0 8 W/8 ASYNCHRONOUS RS232 $436 
S8C8/16 DUAL CPU EXECUTES 280 А 

8088 CODE, 6%” & 8” FLPY CTAL, 25, 8 

VECTORED & REAL TIME INTERRUPTS 9689 
EXPANDORAM V 256K $652 

Cromemco 
OPU 68000 & Z80A $669 
FFP FAST FLOATING POINT 92.369 
MCU MEMORY CONTROL/FOR 512M5U $419 


512MSU ERROR CORRECTING MEMORY 92,119 
68000 CROMIX MULTI-USE” TASK. DOS $506 


Circle 360 for Dealer inquiries. 
Circle 361 for End-User inquiries, 


SUBJECT TO AVAILABLE GUANTITIES 
HRS: 8:30AM — 5:00PM M-F 


BUILD YOUR OWN P.C. 


IBM-PC W 256K RAM, PC-DOS 2.1 


1 0500 DRV. & CONTROLLER ЧҮК В. $1.695 
1 TANOON TM 100-2 (SEE DISK DRVS.| $159 
STB GRAPHICS PLUS I! MONO & COLOR 

GRAPHICS W/CLOCK. PRT. PORT $325 
64K RAM 4164-150 NS 

9 CHIPS/SET $39 
U.S.I. 20MHz 12" AMBER MONITOR $109 
PGS HX12 HI-RES RGB MONITOR $495 


INTEGRATION. BURN-IN & TEST $95 
5Mb REMOV. CARTRIDGE H.O. IN P.C. 


(WILL ВООТ FROM THE HARD DISK) $1.395 
10Mb ""PC-INSIDER'' н.о. suBsvs 769 
16Mb “PC-OUTSIDER’’ H.D. SUBSYS. $1.225 


21Mb "PC-OUTSIDER'' H.D. SUBSYSTEM $1,375 
33.3Mb "PC-OUTSIDER"' H.D. SUBSYS $1.775 
WESTERN DIGITAL ST-506 Н.О. CTRL $245 


I[2€:4 FL FOR IBM-PC 


CAPTAIN 64K, IS, IP, CLK/CAL 8269 
WAVE 'XT' MEMORY BD 64K $210 
DYNAMIC MEMORY W/ 256K $335 
INTERNAL REMOV. H.D. IN PC - INSTALLS 
DIRECTLY INTO PC, STORES 30X MORE 


THAN FLPYS & 1S 9X FASTER $1,456 
5Mb REMOV. H.D. & 33Mb IN EXPAN. 

CHASIS - HIGH DENSITY PRIMARY 

STORAGE, MANY CONFIG. POSS., 

STORES 100X MORE THAN FLPYS., 

6 ADDITIONAL SLOTS FOR OPTS. $3,995 
EXPANSION CHASSIS W/ B SLOTS $689 
GRAPHICS MASTER - HIGH RES. COL. 

(640X400), MONO (720X700), RGB, 

NTSC COMPOSITE & IBM MONO. 

MON., 128K, LT. PEN INTERFACE $495 
SCRIBE TENDER - IP & 15 CABLE, IP 

& 25 PORTS, MULT. I/O CAPABILITIES 8169 
TIME MASTER - W BATTERY $99 
jyCAPTAIN 64K Р, С. 1 YR ВАТТ LIFE $9255 
j'WAVE 64K ° $239 
jr CADET 64K ADD ON PIGGYBACK ВО. 

FOR jr CAPTAIN/WAVE $159 
jr 2ND MATE 84K, P, C, 1YR BATT LIFE $119 

a Б 
Mac Drive 
73200 - 10Mb FIXED H.D. $1,496 
73020 - ABOVE W/ 5Mb REMOV. H.D. $2,468 
73010 - 5Mb REMOV. H.D. $1,496 
73210 - 2 5Mb REMOV. H.D.'s 82,468 
a Saas as 
WE ш ш 
[x E ap 
RIO PLUS: RS232 S, P 1/0, б. CLK/ 
CAL. 64K & PC ACCEL. STB.RIO«64 $257 
GRAPHIX PLUS It: RGB & MONOCHROME 
PRINTER & LT. PEN PORTS $325 
SUPER RIO: RAM-IO MULTI-FUNC. W/ 
64K (UPGRD TO 768K), 2S, 1P (IBM 
COMPAT.) 1G, CLK/ CAL. 
ST8-SRIO-64 $275 
STB-PB-64 РІССҮВК (EXPAND. TO 512K) $165 
MEMORY EXPAN. BD: 64K (EXPAND 
TO 384K) STB-1-64 $195 
IBM-AT COMPATIBLE BDS: 
QUARTER BYTE 64K 

(CAN USE 256K CHIPS) $155 
RIO PLUS il 64K 

TO 384K, 15 (2ND S OPTIONAL). 

1P, CLOCK. GAME, PC ACCELERATOR 9259 


TM 


© © 


| AMERICA’S NO. 1 
=== = Systems 
= Specialists 


WE CUSTOMIZE IBM PC SYSTEMS 


IBMPC 51899 


256K, two disk drives 360K each, 
Drive Controller and Keyboord 


IBMPC „/ 10MB | 
E EE к $2599 


Backup also avai 


ALL SYSTEMS ARE CONFIGURED 
AND TESTED AT NO EXTRA CHARGE 


IBM PC,/30MB 
a0 MB ordi ei ha ol $3699 | 
ond Booster Power § 
BOOTS FROM HA 


i 


SON Kori TET К... 09 | TALL GRASS TECHNOLOGY 
10-1500 Parallel .. ا‎ 149 Seriol ........... SI 20 МВ w/20 MB Backup ........... $3,099 | PC netBlossom, PC КА PCnetPlusRom Eo chil 
10-1500 Tractor ...... "$50 Culsheet feeder . . . . $399 35 МВ w/45 MB Backup ........... $4 299 
70 МВ w/60 МВ Backup ........... $5,999 


OKIDATA 
INCLUDES PLUG & = 


CORVUS OMNINET 
CALL FOR YOUR CONFIGURATION AND PRICES 


MULTI-DISPLAY CARDS 


NO" SIZMZEMLLLLAEZ $799 

Каа о ad E 499 
NEC: ИКТЕ ТИ CALL 
DYNAX DX-15 $399 
Keyboard ... 9149 Tractor ...$99 Sheet Feeder .. $199 


BROTHER кни. 519 m5. 


Ttoctor ........ $119 Cul Sheet Feeder ........ 199 


- шу; 105 PRISM COLOR PRINTER 
— $999 122......51199 OPTIONS.. . . . CALL 


EVE REX Graphics Edge 
| TECMAR cuti Moster CALL 
ALL e AER 


sil i ое THEW STB о] 
ANADEX • DIABLO TANDON 100-2 PLANTRONIC u. n. i 
Full Ht. DSDD $179. PARADISE $299 
чыла „тенш x SUPER SPECIALS ж EII- ian ^ 
MONITORS 64K RAM Set of 9 dip: $45 


| ORCHID TECHNOLOGY 


Blossom - ЦК (10 384) ................... Bast Prite 
YES 1200 Stondolone . $469 | PC 2и (ALL 


HA 
SMARTMODEM 12008 «Комов $ 
mese it | NAY ADBOARD «115219 


—— AST S PAK wih itte m $249 


ko bo 4 " + * п ^ 4 п а 


310A. .....5169 300А......5149 3006...... MAYNARD !04B/WS-2 ..51,029 


^om wow mo wo oA 5» wo ou mod 4» & Qon Xo S GHEY да „ 


AMDEK COLOR MONITORS . CALL] IBM РС Keyboard (original) ..$129 | 8087 CHIP... 
| 30 Bo 
MODEMS | OKIDATA 2 


INCLUDES PLUG & PLAY _ ВАР. ............. 


| MICROCOM ЕВА 2 6359 


PC Internal 1200 Baud wisoftware, 4 Yr. Warranty 


| HAYES 1200 Standalone $469 | BROTHER 1 5 55 
HR-35 (36C 
SMARTMODEM 12008 w/software 5389 


VERBATIM мше ШТ 
| QUBIE ssa .. 5229 intemal .. — KEYTRONIC QU pee $29 
POPCOM meno йде ____ Deluxe Keyboard KB5151 COMPUTER POWER т 

 NOVATION*: СП ACCESSORIES DIRETOR — P12 $149 
PROMETHEUS • RIXON eie 200 WATS... $279 


POWER SUPPLY 30 wWams.....5379 


Call; write or telex for details “WILL CALL test on 
‘COMPU 805-498-6635 


3541 OLO CONEJO ROAD, SUITE 102, "THOUSAND OAKS, CA 91320 TELEX 8358522 Ad #191 | 


$66 BYTE * NOVEMBER 1984 | Cirde 70 on Inquiry card. 


U.S. ROBOTICS CALL Г 
P.O. & FOREIGN ORDERS 


KEYBOARD PROTECTOR 
Remains in place during keyboard use. 
Prevents damage from liquid spills, dust, 
ashes, etc. Fits like a second skin, excellent 
feel. Homerow and numeric locators. 
Available for: IBM-PC, Apple Ile, Radio 
Shack Model 100, Commodore 64. 
Send $29.95, check or M.O., Visa & MC 
include exp. date. Specify computer type. 
Dealer inquires invited. Free brochure 
available. 
MERRITT Computer Products, Inc. 
2925 LBJ, *180 / Dallas, Texas 75234 
(214) 942-1142 


Circe 265 m Inquiry card, 


В.М. Compatible Apple Compatible 
Case $125.00 TIL IC Tester Card 
KeyBoard $189.00 $125.00 
Motherboard with Z-80 Card $30.00 

ICS (no Ram) 80 Column Card $40.00 
$240.00 Disk Drive $149.00 
Motherboard with (APPLE OR 1.В.М.) 
IC (1 madd. 128K) 14 inch Monitor $89.00 
$500.00 
Power Supply 130 РКОМ 8200 (FAST 

Watt $175.00 UNIVERSAL TYPE 
Multi Function Card EPROM & PROM 

$250.00 PROGRAMMER) Call 
Color Graphic Board EPROM: 2716, 2732, 

$209.00 2732A, 2764, 27128, 
Floppy Disk Control 27256, 2516, 2532, 2564 
Card $170.00 Prom: ANY KIND 


ALL PHONES 
CALL NOW (312) 280-7610 


DIST. WANTED 
CUSTOM PRODUCTS 


HOFFMAN INT'L 
600 N McClurg CT. STE. 309A 
Chicago, Illinois 60611 


Circle 196 on inquiry card. 


NEW! 
NOTHING LIKE IT! 
THE PRINTER STAND" 


e Elevates & Tilts BO Column |! 
Printer 45? Angie for easy 


readability e Saves space! 
e Paper feeds from underneath 
e Solid Hardwoods 


ORDER NOW 
SEND CHECK, MONEY ORDER OR CHARGE IT: 


VISA e MASTERCARO e AM. EX. SPECIFY FINISH: | 
LT. OR DARK POPLAR OR WALNUT. UNCONDITION- M 


ALLY GUARANTEED 2 TD 4 WEEK DELIVERY. 
(812) 897-5351 


SYNERGY PRODUCTS 


P.0. Box 485, Boonville, IN 47601 


Circle 462 ал inquiry card. 


diskettes 


514 ГІ 


Specify soft, 
10 or 16 sector Price 10-90 Price 100+ 


а cus 1 90 £i, 1 I9 ti. 


Double sided 
double density 2.45 ea 2.30 ea 


Certified Check - Money Order - Personal Check. Allow up 


to 2weeks for personal checks to clear. Add $3.00 per 100 | 


or part to each order for U.P.S. shipping charges. 
NJ Residents add 6% sales (ах. 


EXCHANGE INC. 


178 Route 206 South, PO. Box 993 
Somerville, N.J. 08676 © (201) 874-5050 


Cirde 111 on inquiry card. 


APPLE AND IBM 
COMPATIBLE PERIPHERALS 


© PRINTER—PANASONIC 1091 
è NASHUA DISKS —sott sectored— SSOD 
10 to a box DSDD 


IBM 
© COLOR GRAPHICS CARD 
e MULTIFUNCTION CARD— 
e DISK CONTROLLER CARD 
e DISK DRIVE —TEAC 55B— 320KB, 0500 


APPLE 

€ Z80 CARD (Microsoft comp) $ 50 
© 80 COLUMN CARD  (videx comp.) $ 80 
e GRAPHICS PRINTER CARD (Grappler + comp) $ 70 
© 128K RAM CARD (Titan, Saturn comp.) 
€ DISK DRIVE (simto TEAC 55А) 
e TASTRON MODEM И (sim. to Micro Modem fe) 

€ 6 MONTH WARRANTY € 
All cards are highest quality and fully socketed. 


Call ог write for complete price list and data sheets 


LANTON COMPUTER SYSTEMS 
Box B @ 37 Juneau Boulevard 
Woodbury, NY 11797 
24 HOUR ORDER LINE 
p 800-532-4441 € (outside NYS) 800-645-4441 


ib br pire handing charge $500 per order, 2nd day air $3.00 additional. 
du 


а са . charge per orda. Allow LAS d weska 7 раг. 

ney orders, certified ade and COD. orden shipped 
immedamy Pease а phone number. Picas and evellabiity subject to 
change w oul notice, NYS residente edd sabe tax 


Circle 239 on inquiry card. 


IBM PC 
COMPAQ 
INTERNAL 10MB HARD DISK 


W/ WESTERN DIGITAL Controller 
1 Year factory warranty, 
Several installed. Complete. . $850 
Additional 10 MB hard disk $550 
Fixed + Removable HD (10MB) -$CALL 


& COMPATIBLES 


Hard disk + Tape backup -$CALL 


MOTOROLA 64K chips .....$49.00 


Р | М 5 Complete Medical, 


Dental office software, written in 
dBASE II 


Dealer Inquiries 
SRI DATA SYSTEMS 


10 S. Route 17, Paramus, NJ 07652 
(201) 684-4518 Visa, MC, Check, COD 


FREE SOFTWARE 
RENT THE PUBLIC DOMAIN! 


User Group Software isn't copyrighted, so no fees 
to рау! 1000's of CP/M and IBM software 
programs in .COM and source code to copy 
yourselfl Games, business, utilities! All FREE! 


CP/M USERS GROUP LIBRARY 
Volumes 1-92, 46 disks rental — $45 


SIG/M USERS GROUP LIBRARY 
Volumes 1-90, 46 disks rental — $45 
Volumes 91-172, 40 disks rental— $45 
SPECIAL! Rent all SIG/M volumes for $885 


MOST FORMATS AVAILABLE! SPECIFY. 
IBM PC-SIG (PC-DOS) LIBRARY 
Volumes 1-135, 5%" disks $135 


Public Domain User Group Catalog Disk $5 pp. 
(CP/M only) (payment in advance, please) 
Rental is for 7 days after receipt, 3 days grace to 
return. Use credit card, no disk deposit. > 


Shipping, handling & insurance— $7.50 per library. 
619) 941-0925 information, 
(619) 727-1016 anytime order machine 
Have your credit card ready! 


Public Domain Software Center 
mum; 1533 Avohill Dr. 
Vista, CA 92083 


The Mini-Disks 
with ma maximum quality. 


Dealer i naibios 

invited. C.O.D's 
accepted. Call 
FREE (800) 235-4137. 


3 
PACIFIC EXCHANGES 
100 Foothill Blvd, San Luss 
San Luis Obispo. CA 93401 

In Cal call (800) 592-5935 or 


Circle 318 on Inquiry card. 


-> All LOMAS DATA PRODUCTS" €- 
18-Bit. 5-100 Bus: Systems А Boards 


25% off List Price CUPS extra) for 
Cashiers Check or Money Order 
+++ 
You savo MONEY = Wo save TIME 
+ + + 
See -> LOMAS €- ad in BYTE 
or request complete specifications 


Z 


\ LIGHTNING SPEED / 
80286-CPU & 80287-NDP: $1458. 75 


1 ! THUNDERING PERFORMANCE ! ! 
80186 А 1/0 А 2568K-DRAM А 5.25"/8" 
disk controiler А CCP/M-86: $1196.25 


Contigured for SanTec-S700 printer: 
TeleVideo-GA970C VDT: $1121. 75 
Spellbinder-5.30 W/P: $371.25 
HIERATIC COMPUTER SYSTEMS 
BOX 133; MEDFORD, MA 02155 
(617) 683-6540 


Circe 448 on inquiry card. 


DYNAMIC 


41 64 San Dons 


STATIC RAMS 


2101 
5101 
2102-1 
2102L-4 
2102L-2 
2125 
2111 
2111L 
2112 
2114L-15 
2114 
2114-25 
2114L-4 
2114L-3 
2114L-2 
| TC5514 
2141 

| 2147 

| 2148 
TMS4044-4 
TMS4044-3 


256x4 
256x4 
1024 x4 
1024x1 
1024х1 
1024х1 
256х4 
256х4 
256х4 
1024х4 
1024x4 
1024x4 
1024x4 
1024x4 
1024x4 
1024x4 
4096x1 
4096x1 
1024x4 
4096x1 
4096x1 


9/44.95 


(450ns) 
(450ns)(cmos) 
(450пз) 
(450ns)(LP) 
(250ns}(LP) 
(45ns) 
(450ns) 
(450ns)(LP) 
(450na) 
(150ns)LP) 
(450ns) 
(250ns) 
{450пв)( Р) 
(300ns)(LP) 
(200ns)(LP) 
(650ns)(cmos) 
(200ns) 
(55na) 
(70ns) 
(450ns) 
(300ns) 


1702 
2708 
2756 
2716-6 
2716 
2716-1 
TMS2616 
TMS2716 
TMS2532 


SSI 263 sı 


CRYSTALS 


SPEECH 


NTHESIZER 


CRYSTALS 


EPROMS 


256x8 
1024x8 
1024x8 
2048x8 
2048x8 
2048x8 
2048x8 
2048x8 
4096x8 
4096x8 
4096x8 
4096x8 
4096x8 
4096x8 
4096x8 
4096x8 
8192x8 
8192x8 
8192x8 
8192x8 
8192x8 
8192x8 


(Tus) 

(450ns) 

(450nsy5V) 

{650па) 

(450nay(5V) 
(350ns)(5V) 
(450na)(5V) 

(450па) 

(450па){5У) 
(450ns)(5V) 
(250ns}5V) 

(2001 }(5V) 
(450ns(5V)(21V PGM) 
(350na5V)(21V РСМ) 
(250na)(5V)(21V PGM} 
(200ns45V)(21V PGM) 
(450nay5bV) 
(250ns)(5V) 
(200ns)(5V) 
(450ns)(5V) 
(450nsl(5V)(24 ріп) 


32.768 KHz 


10.738635 
14.31818 


OSCILLATORS 


7.95 
7.95 
7.95 
7.95 
7.95 


18.432 
20.0 
24.0 


39.95 


7.95 
7.95 
7.985 


| MCM68766 
27128-45 
27128-30 


(350ns)(5V)( 24 pin) 
(450nay5V) 
(300ns}(5V) 


| TMS4044-2 
TMS40L44-2 
UPD410 


4096x1 
4096x1 
4096x1 


(200ns) 
(200ns)(LP) 
(100ns) 


741.500 
741.501 
741502 


16384х8 


16384х8 7415190 


7415191 


MK4118 
| TMM2016-200 
| TMM2016-150 
TMM2016-100 
HM6 116-4 
HM6116-3 
HM6116-2 
HM6116LP-4 
HM6116LP-3 
| HM6116LP-2 


HM6264P-15 
HM6264LP-12 
HM626G4LP-15 


1024x8 
2048x8 
2048x8 
2048x8 
2048x8 
2048x8 
2048x8 
2048х8 
2048х8 
2048х8 
2048х8 
2048х8 
4096х8 
8192х8 
8192х8 
8192х8 


LP-Low power 


TMS4027 
2107 

| MM5280 

| TMS4050 

| UPD411 
TMS4060 
MK 4108 
MM5298 
4118-300 
4116-250 
4116-200 
4116-150 
4116-120 
2118 
MK4332 
4164-200 
4164-150 
4164-120 
MCM6665 
TMS4164 
4164-REFRESH 
TMS4416 
41256-150 
41256-200 


4096x1 
4096x1 
4096x1 
4096x1 
4096x1 
4096x1 
8192x1 
8192x1 
16384x1 
16384x1 
16384x1 
16384x1 
16384x1 
16384x1 
32768x1 
65536x1 
65536x1 
65536x1 
6553621 
65536x1 
65536x1 
163844 
262144x1 
262144x1 


5v-Singla 5 Volt Supply 


(250ns) 

(200ns) 

(150ns) 

(100ns) 
(200ns)(cmos) 
(150ns)(cmos) 
(120ns)(cmos) 
(200ns)(cmos)(LP) 
(150na)(cmos)tL P) 
(120ns)(cmosy( LP) 
(250ns)(cmos) 
(200ns) 
(Зд00пз [О stat) 
(150ns)(cmos) 
(120ns)(cmos) 
(150ns}icmos) 


34.95 
49.95 | 
39.95 


Ostat-OQuasi-Static 


DYNAMIC RAMS 


(250ns) 
(200na) 
(300ns) 
(300ns) 
(300na) 
(300ns) 
(200ns) 
(250ns) 
(300ns) 
(250ns) 
(200ns) 
(150ns) 
(120пз) 
(150ns)(5v) 
(200na) 
(200пв)(5у) 
(150ns)(5v) 
(120ns)(5v) 
(200ns)(5v) 
(150ns)(5v) 


(150п3)(5У REFRESH) 8. 95 


(150ns)(5v) 
(150ns)(Sv) 
(200ns)(5v) 


9.95 
44.95 
39.95 


REFRESH-Pin 1 Refrash 


5 à 
65C02(CMOS) 12.95 
6504 6.95 
6505 8.95 
6507 9.95 
6520 4.35 
6522 6.35 
6532 9.95 
6545 22.50 
6551 11.85 


2.0 MHz 


6502A 6.95 
6522A 9.95 
6523A 11.95 
6545A 27.95 
6551A 11.95 


3.0 MHz 


27128 


16384x8 


(250nsy5V) 


5V=Single 5 Volt Supply 21V PGM:Program at 21 Volts 


ж ж X HIGH TECH Xx xX ж ж 


65C02 


STANDBY 


* SINGLE POWER SUPPLY: 3-6 VOLTS 

* 27 NEW INSTRUCTIONS AND ADDRESS MODES 
* PIN FOR PIN COMPATIBILITY WITH 6502 

* BUS ENABLE AND MEMORY LOCK FEATURES 
x USED IN APPLET lic COMPUTERS 


ж ж ж ж SPOTLIGHT Xx ж ж 
ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 


68000-8 49.95 


6800 
6802 
6803 
6808 
6809E 
6809 
6810 
6820 
6821 
6828 
6840 
6843 
6844 
6845 
6847 
6850 
6852 
6860 
6875 
6880 
6883 
68047 
68488 


2.95 
7.95 
19.95 
13.90 
14.95 
11.95 
2.95 
4.35 
2.95 
14.95 
12.95 
34.95 
25.95 
12.95 
11.95 
3.25 
5.75 
7.95 
6.95 
2.25 
22.95 
24.95 
19.95 


UARTS 


AYS-1013 
AY3-1015 


UPD7201 


680021 MHz 


68B00 
68B02 
68B09E 
68809 
68B10 


INS8S20 


$12.95 


CMOS VERSION OF THE 1 MHz 
6502 MICROPROCESSOR 
* LOW POWER-8ma OPERATION, 10 MICROAMP 


8000 


8031 
8035 
8039 
INS-8060 
INS-8073 
8080 
8085 
B085A-2 
8086 
8087 
8088 
8089 
8155 
8155-2 
8156 
8185 
8185-2 
8741 
8748 
8749 
8755 


29.95 
5.95 
5.95 

17.95 

49.95 
3.95 
4.95 

11.95 

24.95 

175.00 

29.95 

69.95 
6.95 
7.95 
6.95 

29.95 

39.95 

29.95 

24.95 

39.95 


MISC. 


UPD7201 
TMS99531 
TMS99532 
ULN2003 


2513-001 up 


19.95 
9.95 
29.95 


9.95 


GENERATORS 
ВІТ RATE 


MC14411 11.95 
BR1941 11.95 
4702 12.95 
COMSO016 16.95 
COMB 116 10.95 
MM5307 10.95 


FUNCTION 


MC4024 3.95 
LM566 

XR2206 

8038 


CRT 


B645 
68B45 
HD46505SP 
6845 

6847 
MC1372 
68047 
B275 

7220 
CRT5027 
CRT5037 
TMS9918A 
DPB8350 


KEYBOARD 
CHIPS 


AYS-2376 
AY¥S-3800 
AYE-I600PR0 


13.95 
13.85 
11.85 


CONTROLLERS 


2513-002 low 9.95 


CLOCK 


CIRCUTS 


MM5314 


741503 
741504 
74505 
741508 
74.509 
741510 
741511 
741512 
741513 
741514 


1 741515 
| 741520 


741.521 
744522 
744526 
741527 
741528 
741530 
744532 
741533 
741537 
741538 
741540 
741542 
741547 
741548 
741549 
741551 
741554 
741555 
741563 
741573 
741574 
741575 
741576 
741578 
741583 
741585 
741586 
741590 
741591 
741592 
74593 
741595 
741596 
7415107 
7415109 
7415 112 
7415113 
7415 114 
7415122 
7415123 
7415124 
7415125 
7415126 
7415132 
7415133 
7415136 
7415137 
7415138 
7415139 
7415145 
7415147 
7415148 
7415151 
7415153 
7415154 
7415 155 
74105156 
7415157 
7415158 
7405160 
7415161 
7415162 
7415163 
7415164 


| 7415165 


7415166 
7415168 
7415169 
7415170 
7415173 
7415174 
7415175 
7415181 


7415192 
7415193 
7415194 
7418195 
74L8196 
74L8197 
74LS221 
74L8240 
74LS241 
74L8242 
7415243 
7415244 
7415245 
7415247 
7415248 
7415249 
7415251 
7415253 
7415257 
7415258 
7415259 
74.8260 
7415261 
7415266 
7415273 
7415275 
7415279 
7415280 
7415283 
7415290 
7415293 
7415295 
7415298 
7415299 
7415322 
7415323 
7415324 
7415348 
7418352 
7415353 
7415363 
7415364 
7415365 
7415366 
7415367 
7415368 
7415373 
7415374 
7415375 
7415377 
7415378 
7405379 
7415385 
7405386 
7415390 
7415393 
7415395 
7415396 
7415399 
7415424 
7415447 
7415490 
7415540 
7415541 
7415624 
7415640 
7415645 
7415668 
7415669 
7415670 


49 
7415674 14.95 
7415682 3.20 


7415683 
7415684 
7415685 
7415688 
7415689 
811595 

811596 


3.20 
3.20 
3.20 
2.40 
3.20 
1.49 
1.49 


25152518 4.13 
25152521 2.80 
25152538 3.74 
25152569 2.80 
261531 2.19 


261532 


2.19 


. VISIT OUR МЕМ, EXPANDED RETAIL STORE AT 1256 SOUTH BASCOM IN SAN JOSE 
HOURS: M-W-F.9-5 — TH. 9-8 SAT., 10-3 


JDR М icroad evi ces PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 * 800-662-6279 (CA) 
1; (408) 995-5430 * Telex 171-110 
E TU 1384 JOR Microdevices FAX (408) 275- 8415 


TEAMS Minimum order $10 For shipping end handing inctude 
54 50 тог UPS Ground and $3 50 lox UPS Air Orders over Î th aad 
Piei orders ma require addilisea! shipping charges — please 
cnontac! Bur palès dGeparimeni fot the &mouni CA residents must 
include G: aples isa. Bay Area ang LA regen include б Prices 
Bubsecl to change wilhoul notice We ate nol responsibte tor 
typographical Hiroti We reserve the right (о liii quantities and 10 
substitute menulaciurer All merchandise sub/eci io prior заіе 


568 BYTE * NOVEMBER 1984 


Circle 229 on inquiry card. 


41256 =u" 


74500 


748135 
745138 
745139 
745140 
745151 
745153 
745157 
745158 
745161 
745162 
745163 
745168 
745169 
745174 
745175 
745180 
745181 
745182 
745185 
745188 
745189 
745194 
745195 
745196 
745197 
745201 
745225 
745226 
745240 
745241 


НМ6264Р-15"":1::"°34.95 


HIGH SPEED CMOS 


A new family of highspeed CMOS logic featuring 
the speed oflow power Schottky (Bns typical gate prop- 
agation delay), combined with tha advantages of CMOS: 
very low power consumption, superior noize immunity, 
and improvad output drive. 


74HCOO0 


74HC: Operate at CMOS logic levels and are ideal 

for new, all-CMOS eon, 
7АНСОО 
7ансо2 
74HCO04 
74HCO08 
74HC10 
74HC11 
74HC14 
74HC20 
74HC27 
74HC30 
74HC32 
74HC51 
74HC74 
74HC75 
74HC85 
74HCB6 
74HC93 
74HC125 
74HC132 
74HC138 
74HC139 
7АНС151 
74HC153 
74HC154 
74HC157 
74HC161 
74HC164 
74HC166 
74HC174 


39.99 


VOLTAGE 
REGULATORS 


TO-220 CASE PACKAGE 


7805T 7905T 
7808T 7908T 
7812T 7912T 
7815T 7915T 
7824T 7924T 


TO-3 CASE PACKAGE 


7805K 1.39 7905K 
7812K 1.38 7912K 
7815К 1.39 7815К 
7824K 1.39 7924K 


TO-92 CASE PACKAGE 


78L05 .89 79105 29 
78112 -69 79L12 78 
781.15 -69 791.15 .79 


OTHER VOLTAGE REGS 


78MOSC 5volt “amp TO-220 
LM323K Svolt 3amp TO-3 
LM338K Adj Samp TO-3 
78H05K 5voit Samp TO-3 
78H12K Бес! Samp TO-3 
78PO5K Svoit 10amp TO-3 
UA78S40 FAIRCHILD DIP 


745244 
745251 
745253 
745257 
745258 
745260 
745273 
745274 
745275 
745280 
745283 
745287 
745288 
745289 
745299 
745301 
745373 
745374 
745381 
745387 
745399 
745412 
745470 
745471 
745472 
745474 
745570 
745571 
745573 
875181 
875185 


74HC175 .89 
74HC193 1.25 
74HC194 
74HC195 
74HC238 
74HC240 
74HC241 
74HC242 
74HC243 
74HC244 
74HC245 
74HC251 
74HC257 
74HC259 
74HC273 
74HC299 
74HC367 
74HC373 
74HC374 
74HC393 
74HC4017 
74HC4020 
74HC4024 
74HC4040 
74HC4049 
74HC4050 
74HC4060 
74HC4511 
74HC4538 


74HCT: Direct, drop-inreplacementsfor LS TTL and 
can be intermixed with 74LS in the same circuit. 
74HCTOO .69 74HCT 175 
74HCTO02 74HCT193 
74HCTOA 74HCT194 
74HCTO8 74HCT195 
74HCT10 74HCT238 
74HCT11 74HCT240 
74HCT14 74HCT241 
74HCT20 74HCT242 
74HCT27 74HCT243 
74HCT30 74HCT244 
74HCT 32 74HCT245 
74HCT51 74HCT251 
74HCT 74 74HCT257 
74HCT75 74HCT259 
74HCT85 74HCT273 
74HCTB6 74HCT299 
74HCT93 74HCT367 


JILEE DIDI. 


аА کے‎ ый کے‎ 


45151 12.95 
4702 12.95 
4724 1.50 
74C00 
74C02 
74C04 
74С08 
74C10 
74C14 
74C20 
74C30 
74C32 
74C42 
74C48 
74C73 
74C74 
74C76 
74C83 
74CB85 
74С86 
74CBS 
74C90 
74C93 
74C95 
74C150 
74C151 
74C154 
74C157 
74C160 
74C161 
74C162 
74C163 
74C164 
74C165 
74-173 
74174 
74175 
74C192 
74C193 
74C195 
74C200 
74C221 
74C224 
74C373 


748112 
748113 
748114 
745124 
745132 
745133 
745134 


мш ы OR 


LINEAR 


LM567 
NE570 
NES71 
NE530 
NE592 
LM709 
LM710 
LM711 
LM723 
LM723H 
LM733 
LM741 
LM741N-1 
LM741H 
1M747 
LM748 
LM1014 
LM1303 
LM1310 
MC1330 
MC1349 
MC1350 
MC1358 
MC1372 
LM1414 
LM 1458 
LM14B8 


LM301 
LM301H 
LM307 
LM308 
LM308H 
LM309SH 
LM309K 
LM310 
LM311 
LM311H 
LM312H 
LM317K 
LM317T 
LM318 
LM318H 
LM319H 
LM3198 
LM320 sa47300 
LM322 
LM323K 
LM324 
LM3298 
LM331 
LM334 
LM335 
LM336 
LM337K 


74C374 
74C901 
74C902 
74C903 


-85 
74C905 10.95 


74C906 
74C907 
74C908 
74C909 
74C910 
74C911 
74C912 


.85 
1.00 
2.00 
2.75 
9.95 
8.95 
8.95 


74HCT125 
74HCT132 
74HCT138 
74HCT 139 
74HCT151 
74HCT153 
74HCT154 
74HCT157 
74HCT161 
74HCT164 
74HCT166 
74HCT174 


74HCT373 

74HCT374 

74HCT393 

74HCT4017 
74HCT4020 
74HCT4024 
74HCT4040 
74HCT4049 
74HCT4050 
74HCT4060 
74HCT4511 
74HCT4538 


LM338K 

LM339 Р 
LM340 в267800 
LM348 .99 
LM350K 
LM350T 

LM358 

LM383 

LM376 

LM377 

LM378 

LM379 


LM 1489 
LM1496 
LM1558H 
LM1800 
LM1812 
LM1830 
LM1871 
LM1872 
LM1877 
LM18893 
LM1896 
ULN2003 


74C914 
74C915 1.19 
74C918 2.75 
74C920 17.95 
74C921 15.95 
74C922 4.49 
74C923 4.95 
74C925 5.95 
74C926 7.95 
74C927 7.95 
74C928 7.95 
74C929 19.95 
74C930 4.95 
80C95 .85 
80C96 

80C97 

80C98 


1.95 LM380 
LM380N-8 
LM381 
LM382 
LM383 
LM384 
LM386 
LM387 
LM389 
LM390 
LM392 
LM393 
LM334H 
LM399H 
NE531 
МЕ555 
NES556 
NE558 
NE565 


LM2877 
LM2878 
LM2900 
1м2901 
МРО 2907 
LM2917 
LM3900 
LM3905 
LM3909 
LM3911 
LM3914 
LM39315 


f SPECTRONICS 
CORPORATION 
EPROM ERASERS 


Capacity Intensity 


Timer Chip  (uW/Cm?) 
$83.00 
$119.00 
$175.00 
$255.00 
$349.00 


1M565 RC45580 .69 
LM566 LM13600 1.49 
LM13700 1.45 

HzTO-5 CAN, K:TO-3, T=TO-220 


RCA 


2.75 CA3083 


TRANSISTORS 


2N918 .50 2N3772 
MPS918 .25 2N3903 
2N2102 2N3904 
2N2218 . 2N3906 
2N2218A . 2N4122 
2N2219 2N4123 
2N2219A 2N4249 
2N2222 2N4304 
PN2222 2N4401 
MPS2369 . 2N4402 
2N24B4 2N4403 
2N2905 2N4857 


9304 
9316 
9328 
9334 
9368 
9401 
9601 
9602 
9637 
96502 1.95 


ADCOBO0 
ADCOB804 
ADCOBOS 
ADCOB816 
А0С0817 
ADCOB31 
DACOBOO 
DACOBOG 
DACOBOB 
DAC1020 
DAC1021 
DAC1022 


SOCKETS 


1-99 100 


PIN ST 
PIN ST 
PIN ST 
PIN ST 
PIN ST 
PIN ST 
PIN ST 
PIN ST 


76477 3.95 
764B8 5.95 
76489 8.95 
551-263 39.95 
AY3-8910 12.95 
AY3-8912 12.95 
MC3340 1.49 
SP1000 39.00 


1.85 


BÜ 
2.58 
3.49 
1.30 
1.18 
1.08 
1.18 


2N2907 PN4916 
PN2907 2N5086 
2N3055 PN5129 
3055T PN5139 
2N3393 2N5209 
2N3414 2N6028 
2N3563 2N6043 
2N3565 2N6045 
PN3565 . MPS-AOS 
MPS3638 . MPS-A06 
MPS3640 . MPS-A13 
PN3643 MPS-A55 
PN3644 . MPU-131 
MPS3704 . TIP29 
MPS3706 . TIP31 

| ТЇРЗ2 


Circle 229 on inquiry card. 


40 PIN ST 


39 
64 PIN ST 4.25CALL 
$T=SOLDERTAIL 


8 PIN WW .59 
14 PIN WW .69 


4541545 


058838 


INTERSIL 


1CL7106 92.95 
ICL7107 12.95 
icL7880 295 
IcLBO3S 3.95 
ICM7207A 6.59 
ICM7208 75.95 


MC1408L6 
MC1408L8 


1.00 
1.10 
59 
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BYTE 569 


MPI B52 озор кши neiaut Foo FOR IBM $139.95 


130W POWER SUPPLY 
XT COMPATIBLE 
+5V @ 15A 
1 +12 @ 4.2A 
-5V (8 .5A 
| 1 YEARWARRANTY 


BOTH CARDS FEATURE GLASS EPOXY WITH PLATED- 
THROUGH HOLES, SOLDER MASK, SILK- SCREENED, GOLD 
CARD-EDGE. MOUNTING BRACKETS AND INSTRUCTIONS 


INCLUDEO. 
$27.95 


GENERAL PURPOSE DEVELOPMENT BOARD 
WITH CONVENIENT LINES FOR POWER AND 
GROUND. HOLES ON .1" CENTERS. 


AS ABOVE, WITH MODULAR SIGNAL DECODING 
AREA PROVIDING BUSS BUFFERING, BLOCK 
DECODING, AND ADDITIONAL DECODING. 


+ 2 YEAR WARRANTY $39. 95 


+ EXPAND YOUR 48K APPLE TO 64K 
* USE IN PLACE OF 
APPLE LANGUAGE CARD 


JOR HALF HEIGHT DISK DRIVE 
» TEAC MECHANISM-DIRECT DRIVE $16 3.95 


* 100% APPLE COMPATIGLE-35 TRACK 
a 40 TRACK WHEN USED WITH OPTIONAL 


CONTROLLER 
MITAC AD-1 $179.95 
| * DIRECT REPLACEMENT FOR APPLE DISK 1 


* FULL HEIGHT SHUGART MECHANISM 
CONTROLLER CARD 348.95 


MONITORS 
BMC i M s STAND 
MODEL PA-900 


Your Display M 
Tilt & Swivel $29.95 


BMC BM JJ1201G GREEN 12" 

BMC BM 12EUY 18MHz AMBER 

BMC BM 12EUN 18MHz HIGH 
RES GREEN 

МЕС JB 1201M 20MHz GREEN 

ZENITH ZVM-123 15MHz GREEN 


COLOR 


BMC BM AU9S191U COMPOSITE 13" 279.00 
NO 1.0.0. ORDERS PLEASE 


AUS 


BMC BK-80 PRINTER 


x 80 CPS DOT MATRIX PRINTER 

x PRINTS BI-DIRECTIONAL IN 40, 
80, 71 OR 142 COLUMNS IN 
NORMAL, DOUBLE WIDTH OR 
COMPRESSED TEXT. 

* PRINT SUPERSCRIPT AS WELL 
AS SUPERB GRAPHICS IN 
CHARACTER OR BIT IMAGE. 


$249 


TANDON 
TM 1002 


* SAME DRIVE 
AS SUPPLIED 
BY IBM 

* DS/DD — 320K 


+ INCLUDES 
INSTRUCTIONS j 


AND GET FREE 
MOUNTING BRACKETS! 


RP 525 EPROM PROGRAMMER 
FOR APPLE COMPUTERS $79.95 


Low cost eprom programmer for Apple and 
Apple compatible machines. Allows copying 
and burning of all standard 27 series (2716- 
27128) eproms. À very simple menu operated 
display gets you on your way in seconds. 

* NO EXTERNAL POWER SUPPLY 

NEEDED 
* NO SOFTWARE NEEDED 
* AUTOMATIC SELECTION FOR 2716, 

2732, 2723A, 2764 & 27128 
* LED INDICATORS FOR ACTIVITY 
* HIGH SPEED WRITE ALGORITHM 

== 


писгспах. 


ALL WITHA 2 YEAR WARRANTY 


VIEWMAX-B0 $159.95 


+ 80 COLUMN CARD FOR APPLE IH 


$129.95 


+ BO COLUMN CARD FOR APPLE lla 
* 64K RAM EXPANDABLE TO 128K 


$129.95 


* HIGH RESOLUTION GRAPHICS 
* PRINTER CARD 


Clock Calendar 


51/4" DISKFILE 


* ATTRACTIVE, 
FUNTIONAL DISK 
STORAGE SYSTEM 

* 75 DISK STORAGE 
CAPACITY 


— m ‘ == Р АЕ | 1 
MAXIMIZE YOUR IBM OR KT 
MAXIMIZER AST 6-PACK+ 
Maximum ow 384K/512K" 384K 
RS-232 Seria 2 1 
Parallel o; 


YES YES 
Game WE OPTIONAL —— —- 


z Second Se Serial Port Optional 


OPTIONS: 
$259 05: 2nd Serial Port 
и х Game Adaptor 
(64K) «128K MAXISTACK $159.95 


+ Additional 64K Ram $4495 
ONE YEAR WARRANTY 


OTHER ACCESSORIES 
FOR APPLE Il 


THUNDERCLOCK $129.95 


* OFFICIAL PRODOS CLOCK CALENDAR 
* 100% MOUNT AIN SOFTWARE COMPATIBLE 
* BSR CONTROL OPTIONS AVAILABLE 


KRAFT JOYSTICK 


* SELF CENTERING 
* AXIS ISOLATION 


APPLE COMPATIBLE 
POWER SUPPLY 
+ USE TO POWER APPLE 
TYPE SYSTEMS 
+ +5V (94A «12V Q 2.5A 
-5V@.5A -12V@.5A 
+ APPLE POWER CONNECTOR 
* INSTRUCTIONS INCLUDED 


NASHUA DISKETTES 
54" WITH HUB RINGS 


MD1 Soft, SS/SD 19.96 
MD1D Soft, SS/DD 26.25 
MD2D Soft, DS/DD 30.75 
MD2F Soft, 05/40 45.00 
MD110 10 Sector, 55/00 19.95 
MD210D 10 Sector, DS/DD 30.75 


8 INCH 
FD1 Soft, SS/SD 


FO1D Soft, SS/DD 
FD2D Soft, DS/DD 


VERBATIM 
DATALIFE DISKETTES 


55/00 Soft Sector 29.95 
55700 10 Sector Hard 29.95 
D5/DD Saft Seatar 34.35 


24.74 
i 00 


VISIT OUR NEW, EXPANDED RETAIL STORE AT 1256 SOUTH BASCOM IN SAN JOSE 


SAT., 10-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


HOURS: M-W-F. 3-5 T-TH.. 9-9 
TERMS Minimum order $10 For shipping and handling include 


JDR Місгоа evices $2 50 for UPS Ground and $3 50 tor UPS Ан Ordera oret 1 Ib. and 
| 1224 S. Bascom Avenue, San Jose, CA 95128 oua our wirt garment for Ihe amoun CA residents "m 
800-538-5000 * 800-662-6279 (CA) — еа Amer emn d np repe ы 
'(408) 995-5430 ©. Telex 171-110 үй a 


typographical errors We reserve the right to Imi quantiles and ta 
_ © Copyrigh! 1984 JOR Miciodevices FAX (408) 275-841 5 
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Circle 230 on inquiry card. 


M6116-4 25:25 4.75 2732 "i" д дБ 
CABINETS FOR 5%” M TRANSFORMERS W DISK DRIVES ma ? 


DISK DRIVES FRAME STYLE TANDON 


12.6VAC 2am 4.95 1 TM 100-1 5%" (FOR IBM) SS/DD $199.00 
CABINET #1 529.95 f i26vac ст nun 5.95 Щ TM 100-2 5'4" (FOR IBM) DS/DD $199.00 


х Dimensions 8% x 5's x 3'f«" 12.6VAC CT 4amp 7.95 MPI 

* Color matches Apple | 12.6VAC СТ 8атр 10.95 МРІ-В52 514" (FOR IBM) DS/DD $139.95 

* Ec 5%" drives, inc. 25.2VAC CT 2amp 7.95 TEAC 

* Includes mounting hardware and PLUG CASE STYLE М а ican oe е9 
- 12VAC 250ma 3.95 SHUGART 


12VAC 5Б00та 4.95 
12VAC — 1amp 5.95 
12VAC 2атр 6.95 


CABINET #2 579.00 


ж Complete with power supply, 
switch, line cord, fuse & standard 


SA 400L 5'4” (40 TRACK) SS/DD $199.95 
8" DISK DRIVES 
FD100-8 BY SIEMENS, SHUGART 801 EQUIV. 


ower connector SS/DD 10/5129.95 ea. $149.95 
* Dimensions: 11% x 55 x 3 he" DC ADAPTER ‘ FD200-8 BY SIEMENS, SHUGART 851 EQUIV. 
ж +5V @ 1 AMP, +12V @ 1.5 АМР 6, 9, 12 VDC selectable with DS/DD 10/$185.00 ea. $195.00 
ж Please specify gray or tan univeral adapter 8.95 JFORMAT-2 $59.95 


NOTE: Please include sufficient amount for TEAC HALF HE!GHT 


shipping on above items. 


Please include sufficient amount SUPPORT FOR QUAD DENSITY DRIVES 


for shipping on above items. 


FROM TALL TREE SYSTEMS 
PLEASE INCLUDE SUFFICIENT AMOUNT FOR SHIPPING ON ABOVE ITEMS 


ORDER TOLL FREE [—— 
800-538-5000 


MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP — $14.95 


Over 800 pages of manufacturers data 


SINGLE COLOR COLOR CODED 


sheets on most commonly used IC's. 

Teide 800-662-6279 
| ж TTL — 74/74LS and 74F 

* CMOS (CALIFORNIA RESIDENTS) | 


* Voltage Regulators 

* Memory — RAM, ROM, EPROM 

* CPU's — 6800, 6500, Z80, 8080, 
8085, 8086/8 

* MPU support & interface - 
6800, 6500, Z80, 8200, etc. 


CENTRONICS - 


IDCEN36 Ribbon Cable 36 Pin Male 8.95 
IDCEN36/F Ribbon Cable 36 Pin Female 8.95 
CEN36 Solder Cup  36Pin Male 7.95 


HARD TO FIND 
"SNAPABLE" HEADERS 


| Caneasily be snapped apart to make 
any size header, all with .1'* centers 


EDGECARD 
CONNECTORS 


S-100ST 3.95 


DIP CONNECTORS 


DESCRIPTION ORDER BY CONTACTS 
в 14 16 18 20 22 24 28 40 


HIGH RELIABILITY 


1x36 STRAIGHT LEAD  .99 Hi G.100WW 4.95 TOOLEDSTIC ^ AUGATxeST .99 99 99 169 189 1.89 199 2.49 299 
2x40 STRAIGHT LEAD 2.49 A i SOCKETS 
2x40 RIGHT ANGLE 2.99 Щ 72 pin ST 6.95 COMPONENT 

SHORTING BLOCKS 72pinWW 7.95 CARRIERS ICCxx 65 75 85 100 125 125 1.35 1.50 2.10 


(DIP HEADERS) 


RIBBON CABLE 
DIP PLUGS (IDC) 


SPACEDAT .1'' CENTERS 
IDEAL FOR DISK DRIVES 
OR ANY .1" HEADER 


5/1.00 


D-SUBMINIATURE 


50pinST 4.95 
44pinST 2.95 
44 pin WW 4.95 


ID Pxx vere 1 45 1 ‚ББ = ыы -= 2,50 amen 4.15 


For order instructions see "IDC Connectors" below. 


DESCRIPTION ORDER BY CONTACTS 
9 15 25 50 
MALE _ DPxxP 208 269 250 480 606 
SOLDER CUP FEMALE ОВхх5 266 363 325 711 924 
AT ANGLE MALE _ DBxxPR i s] " 35 ОШ = 
PC SOLDER FEMALE DBxxSR IQ". I 
MALE IDBxxP 3437 410 523 922  - 
IDC RIBBON CABLE -FEMALE IDBxxS 3.68 513 684 1008 — 
BLACK HOODS = = = E 
HOODS GREY HOOD 150 160 125 295 3 


For order instructions see "IDC Connectors’ 


IDC CONNECTORS 


MOUNTING HARDWARE - $1.00 


DESCRIPTION ORDER BY CONTACTS 
10 20 26 34 40 90 
SOLDER HEADER IDHxxS .82 1.29 1.68 2.20 2.58 3.24 
RT. ANGLE SOLDER HEADER IDHxxSR .85 1.35 1.76 2.31 2.72 3.39 
WW HEADER IDHxxW 1.86 2.98 3.84 4.50 5.28 6.63 
RT. ANGLE WW HEADER IDHxxWR 2.05 3.28 4.22 4.45 4.80 7.30 
АВВОМ HEADER SOCKET IDSxx 1.15 1.86 2.43 3.15 3.73 4.65 
RIBBON HEADER IDMxx sese 5.50 6.25 7.00 7.50 8.50 
RIBBON EDGE CARD IDExx 2.25 2.36 2.65 3.25 3.80 4.74 


a سر س س س مما لہ نا کے ا اک‎ E а 
اا ایا ای لیا ی لے اچ‎ BEBE SP eee. л i 
ف فة ق‎ ete А.А... a №. ia ف م خا هف دك‎ na 7 


ORDERING INSTRUCTIONS: Insert the number of contacts in tha position marked “xx” of the “order by'' part 
number listed. EXAMPLE: A 10 pin right angle solder style header would be IDH 10 SR. 
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27128 i" 24.95 4116 Sms" 0/7.95 
BARGAIN HUNTERS CORNER ДЕ SOCKETS Ww) LEADS UNIT PRICE 
FD200-8 Ve y yw. $195. 00 


x Manufactured теи 90 Bay A 
* 8" Double sided; double density 

ж Manyalineluded ` "4 E: 4 
* NEW (nat surplus as зод by - 45 


МРЕВО2 я ^ Le پا‎ & А day virent a y CAPACITORS 


x 5% D§/DD, better than Tandon ; 2 LOW COST - 
E NEW (not surplus as sold by others) TANTALUM 


BAL-525 ron arme users їз م‎ 5 


"* '5 Height — ALPS mechanism 
Ex 100% Apple compatible: 
lx Full 1 YEAR WARRANTY 


PIE 


HTER 
"шу WITH в ft COILED CORD 


2 MUFFIN FANS 
p. “NASHUA DISKETTES Ре 


54" SOFT SECTOR HEAT SINKS 
ud SIDED, DOUBLE DENSITY - B то-220 SCREW ON 35 
WITH HUB RINGS SCREW ON .95 
BULK PACKAGED IN FACTORY SEALED BAGS OF INSULATOR 10/1.00 


INCLUDES DISKETTE SLEEVES AND WRITE PROTECT TABS. INSULATOR 10/1.00 
IDEAL FOR SCHOOLS, CLUBS, AN EB ARE LIMITED. THIS IS A SWITCHES 


SPECIAL PURC SPDT MINI-TOGGLE ON-ON 
DPDT MINI-TOGGLE ON-ON 


ЮК орот MINI-TOGGLE ON-OFF-ON 1.76 
$1; 33. 88. $149 $1, Bu. — M SPST MINI-PUSHBUTTON N.O. 39 


è| |212) |8 
5 
|ы ЕДЕ 


aah 


gle! |i 
B 


SPST MINI-PUSHBUTTON N.C. 
BCD OUT 10 POSITION 6 PIN DIP 1.95 


" DISKETTES WERE JUDGED TO HAVE THE HIGHEST 
POLISH. AND RECORDED AMPLITUDE OF ANY DISKETTES 
TESTED. (SEE "COMPARING FLOPPY DISKS", BYTE oad). 


w 


DISKETTE FILE $9.95 ва. 


| BYPASS CAPS 
BY DEALING DIRECT WITH THE FACTORY WE .01 2+ DISC 100/56.00 


CAN MAKE THIS UNBEATABLE OFFER! “h @ 217^ момоитнс 100/512.00 


A ut D 100/$8.00 
1 M NO ITHi 100/$15.00 
* ATTRACTIVE SMOKEO- PACAY LIE CASE | ut ONOLITHIC / 
WITH 6 INDEXED OMI 


* RUGGED, HIGH QUAGTY о \ RESISTORS 
- CONSTRUCTION А WATT 5% CARBON FILM 
* HOLDS 70 5%" DISKETTES s ALL STANDARD VALUES 
WITH ROOM TO SPARE FROM 1 OHM TO 10 MEG OHM 
ORDER 50 NASHUA DISKETTES. A nm DISKETTE M 50 PIECES SAME VALUE 025 


FILE FOR ONLY 1000 PIECES SAME VALUE ‘015 


SPECIALS END 11/30/84 DIODES 


АЕТ 
5555222258: 
25858888888 


7 
sBRSReRERRER 


s3 2555 
22222252 


E 
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1N751 5.1 VOLT ZENER 


1N759 12.0 VOLT ZENER 25 B MON OLITHIC 
AF MODULATOR | o vemm emm 
BW 1N4004 a RECTIFIER 10/1.00 B -O47uf-mono SOV .15 .01uf-mono SOV . 
(ASTEC UM1082) QUANTITIES LIMITED 1N5402 200PIV 25 B ELECTROLYTIC 
KBPO2 200PIV 1.5A BRIOGE 
* PRESET TO CHANNEL 3 NOW KBPO4 400PIV 1.5A BRIDGE 
ж USE TO BUILD ONLY MDAB01  50PIV 12A BRIDGE 


TV-COMPUTER INTERFACE МОА980-1 50PIV 12A BRIOGE 
* +5 VOLT OPERATION $895 МОА980-2 100PIV 12A BRIDGE 


VM4B DIP-BRIDGE 
LED LAMPS LED DISPLAYS 


HP 5082-7760 
1-99 100p Ш Ам 72 


JUMBO RED ло. тү 


. | 2200 ‘ 
JUMBO QREEN 18 А ЕМО-357 (359) Г | COM p UTER 
JUMBO YELLOW 318  . FND-500 (503) і GRADE 
LED MOUNTING FND-50? (510) 

HARDWARE 10 TIL-311 427 


VISIT OUR NEM. EXPANDED RETAIL STORE AT 1256 SOUTH BASCOM IN SAN JOSE 

| HOURS: M-W-F, 9-5 T-TH.. 9-9 SAT.. 10-3 ? 
| , PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
| = JDR IViicrod evi Ces TERMS: Minimum order $10 For thipping and handing include 
1224 S. Bascom Avenue, San Jose, СА 95128 toreign orders may require additional shipping charges — please 
800-538-5000 © 800-662-6279 (CA) cbe Sm bated Lp, Bay Awa apad LA iors aee Pica 
(408) 995-5430 * Telex 171-110 اا ہے‎ те We тейт (fa nghi e IH euenire and Ba 

FAX (408) 27 5-841 5 substitute manufacturer. All merchandise subject to prior sale 
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UNCLASSIFIED ADS 


BYTE is concerned about software piracy. Unclassified 
ads proposing exchanges of software must specify that the 
software was written by the individual or is in the public 
domain. BYTE reserves the right to reject any unclassified 
ad that does not meet this criterion. 


NEEDED: Nonprofit organization seeks tax- 
deductible donations of disk-based computers and 
peripherals (Apple Il, IBM PC. VIC-20) to teach com- 
puter technology and programming to economically 
disadvantaged students, American Philanthropy As- 
sociation Inc., 101 Santa Barbara Plaza, Los Angeles, 
CA 90008. (213) 295-3707. 

WANTED: Apple il or CP/M-compatible hardware for 
a financially distressed grade/high schoo! seeking 
to expand computer training program. Will pay ship- 
ping and provide receipt for tax purposes. Yeshiva 
Achei ‘Imimim, 2408 Fifth Ave. Pittsburgh, PA 15213. 
(412) 681-2446. 

WANTED: Small grade school seeks donation of 
Apple 11+ or е to introduce small children to com- 
puters. Donation is tax deductible. Dick Stringham. 
St. Mary's School, 195th St.. Mokena, IL 60448, (312) 
479-2526. "p 

WANTED: Tax-deductible donation of Commodore 
64 computers and appropriate hardware accessor- 
ies for Commodore 64 and TRS-80 for use in K-12 
school system classroom activities and program- 
ming. W. David Turner, Superintendent, Mt. Morris 
Community Unit School, District #261. 401 South 
Fletcher. Mt. Morris, IL 61054, (815) 734-6032. 

WANTED: Tax-deductible donation of computer. 
monitor. disk drives, and printer for nonprofit "rights 
of animals and those who protect them" group. В. J. 
Huffman, Robinwood, 8591 Kennard Rd.. Lodi. OH 
44254, (216) 948-4101. 

WANTED: New England Sierra Club needs à com- 
puter for filing, accounting, mass mailing, and word 
processing. Two workstations, letter-quality printer. 
and modem needed. Tax-deductible contribution: 
we pay shipping, IBM compatibility preferred. 
Jonathan Driller, (617) 227-5339 or (617) 522-9239 
evenings. 

WANTED: Biologist needs donation of IBM or com- 
patible computer for environmental water quality 
study. Goals are to improve supply, quality, and cost- 
effectiveness of present system. Resulting simula- 
tion software will become public domain, Grant 
Barkman, 2602 Edgar St. Regina, Saskatchewan 
S4N 3L7. Canada. 

NEEDED: Near-bankrupt. nonprofit public-domain 
software group would appreciate CP/M-86 or MS- 
DOS business computer (Fujitsu, DEC Rainbow, Т! 
Professional, etc.) for organization automation. Will 
pay shipping. Alex Gray, 922 West Duarte, Apt. 3, 
Arcadia, СА 91006. 

WANTED: Apple computerfor church to keep mem- 
ber mailing lists, personal information files, and 
bookkeeping. Donation is tax deductible and a Jet- 
ter of confirmation will be sent. St. James Baptist 
Church, c/o Stuart Н. Brooks Jr., 1429 Briarcliff Аме, 
Charlottesville, VA 22903, (804) 979-0146, 

WANTED: Missionary responsible for introduction of 
computer system (MC68000 multiuser micro with 
UNIX) in Christian publishing organization needs 
books (UNIX. C, DBMS, word processing. etc.) or 
magazines. Anything will help. Ingo Haake, Beth- 
Sha ўт Caixa Postal 1688, 90000 Porto Alegre RS. 
Brazil. 

NEEDED: | needhelp (including modems) to form the 
first international bulletin-board service in Europe. 
The Commodore 64 will be the first system. Con- 
tributors will come on line first. SFC C. P. Daniels, 
HQ 7th Medcom. Box #1, APO NY 09102. 

NEEDED: Donated computer equipment for noncom- 
mercial, open-access RBBS/RCPM. Need 1200-bps 
modem, 8-inch disk drives, and computer. Prefer 
MITS Altair but can use any CP/M computer. Mark 
D. Pickerill, 80 Desmond Rd., Salinas, CA 93907. 

WANTED: Computer engineer seeks donation of 
hardware to set up full-time, nonprofit bulletin-board 
service. Robert Е Foery Jr., 103 Smith-Monroe Hill. 
Charlottesville, VA 22904, (215) 436-0266. 


NEEDED: Information on good statistical and other 
software packages avallable for the NCR Decision 
Mate V. Plan to purchase: need opinions on perfor- 
mance. J. E. Bangali, PEMSU, Ministry of Agriculture 
and Natural Resources, Freetown, Sierra leone, West 
Africa. 

WANTED: Tax-deductible donation of a computer sys- 
tem for nonprofit arts organization in Appalachian 
mountains. For use with mailing lists, accounting. 
word processing. graphics. and teaching youth. Will 
pay shipping. James Agee Film Project, 316 East 
Main St.. Johnson City, TN 37601. (615) 926-8637. 

WANTED: Small church needs computer for word 
processing and newsletter mailing-list maintenance. 
Donation is tax deductible. United Church of God, 
РОВ 45, Lake Winola, РА 18625, (717) 378-2056. 

NEEDED: Nonprofit organization researching 
schizophrenia and drug abuse needs donation of 
computer, disk drives, printer, and information on 
computer diagnosis systems. Stephen Resch, PSR 
Research Group, 651 Lakecrest Dr.. Menasha, WI 
54952, (414) 722-9626. 

NEEDED: New York scriptwriter requests advice on 
using WordStar to write and edit scripts. Gary Apple, 
165 West 47th St. New York, NY 10036, (212) 
787-8741. 

WANTED: A used printer for a VIC-20. | will pay for 
shipping and will accept almost any reasonable 
offer. Brett Greenberg, РОВ 1553 VHFS, Warrenton, 
VA 22186. (703) 754-8621 weekends or evenings. 

FOR SALE: Micromation chassis, IMSAI chassis, 
IMSAI 510 board. four PTC 3P S I/O boards, four 
S-100 32K memory boards, two IMS PIO boards, two 
INFO 2000 adapter boards, Dynabyte Naked Ter- 
minal board, Exercisor and parts for PerSci floppy- 
disk drive, two digital voltmeters, and Educassette 
data recorder, For prices send SASE. John Freeman. 
855 West 1800 North Place, Grove, UT 84062. 

WANTED: Information on laser, artificial intelligence, 
and holography. Donald Sutherland, C-60410/ 
N-162-L, РОВ 2000, Vacaville, CA 95696. 

WANTED: People interested in joining a Televideo 
users group for the East Coast. Jon Cohen. 115 
Country Club Place, Cherry Hill, Nj 08003, 

FOR SALE: CDR FDC 880H 5- and 8-inch disk con- 
troller with dual board modification kit and 
Livingston Logic Labs CDR BIOS. Best offer or trade. 
Jim Cunningham. 1563 Van Wyck Rd., Bellingham. 
WA 98226, (206) 733-8820 evertings. 

FOR SALE: Netronics Explorer-85 with 4K RAM, six- 
slot 5-100 card саре, RS-232C, cassette interface, 
and power supply: $400. Netronics terminal; 64 by 
16, RS-232C, case, cable: $150. 5-100 64K dynamic 
RAM board: $225. All three: $650. Cassette deck 
with power supply and cables: $50. Sanyo 12-inch 
monitor: $75. Richard J. Havanec, 575 Sedgewick 
Ave. Stratford, CT 06497, (203) 377-4080 evenings. 

FOR SALE: Two Std-Bus Z80 systems: each has 
Mostek MDX-CPU-1I 280 board. MDX-SIO board, 
and prolog #7702 2716 EPROM card (16K). One sys 
tem with monitor and keyboard. Excellent working 
order with documentation: $500 firm. Larry Stack, 
9037 Stack Rd. Colfax, NC 27235, (919) 993-5828. 

FOR SALE: ERG-68000 System Il with 24-megabyte 
8-inch Winchester disk, DMA controller, )0-MHz 
CPU, eight serial VO lines, and 18-slot solid card cage 
with 30-amp power supply. Like new, Original cost 
$13,000; asking $8000 or,best offer. Mitch Bogart. 
268 Foster St.. Brighton, MA 02135, (617) 890-8558 
days. (617) 782-5789 evenings. 

FREE: Information about public-domain software and 
a directory of users groupsfor the Commodore 64. 
Dallas Computer Club, C-64, 2914 Poplar 1ай. 
Garland, TX 75042. ` 

FOR SALE: S-100. Z80 microcomputer, 48K single 
Micropolis Model 11 drive, with Amdek 100 monitor 
and Centronics 779 printer: $950. Atari 800 bare 
boards: $50. TI 59: $50. Pat Fitzgibbons, 235 East 
Viking Dr., #355. St. Paul, MN 55117. (612) 481-9296, 

. 5-6 or 10-11 p.m. 

WANTED: Information оп 3-bit red and white plastic 
computer circa 1968, that programmed with dif- 
ferentlengths of drinking straws and ran programs 
as fast as you could cycle theclock lever by hand. 
It also played NIM and did binary arithmetic. David 
Dubowski, Q9 Estes Park, POB 3318, Chapel Hill, 
NC 27515-3318. 


FOR SALE: Back issues of BYTE. Two sets, 1976- 
January 1978. Many still in orginal wrapper. Singly: 
$5 an issue. Quantity discounts. Chuck Markham, 
362 Commonwealth Ave., #2E. Boston, MA 02115. 

FOR SALE: TRS-80 Model i Level Il expansion inter- 
face, 48K, RS-232 interface, single disk. Asking $800, 
will consider reasonable offer. Albert Kasenter, POB 
2026, Lynchburg. VA 24501. 

FOR SALE: Complete 6809 system includes: SWTPCo 
mainframe, Percom 6809 CPU, 40K static memory. 
real-time clock, floppy-disk system with 80-track 
double-density disks, 40-column printer. cassette in- 
terface, and modified Cl-1024 terminal. SASE for 
complete list. No reasonable offer refused. S. Brown. 
35 Kettle Pond Rd.. Amherst, MA 01002, (413) 
253-3183 evenings. 

FOR SALE: H-11A computer. Compatible with DEC 
PDP-11/03. Serial and parallel interfaces, extended 
arithmetic chip, 32K bytes. Manuals and relevant 
Heath Users Group Remarks. Will consider trade for 
$3000 value. but prefer cash offer. John Potter, RR 
5, Eganville, Ontario KOJ ITO, Canada, (613) 
625-2137. 

FOR SALE: TRS-80 Model I with 48K expansion in- 
terface, monitor, external disk drive, RS-232. voice 
synthesizer, quick printer H, cassette recorder, all 
cables, and reference literature. Fully operational: 
$950, Joseph J. Cappello, Eagle Valley Rd.. Sloats- 
burg. NY 10974, (914) 753-5536 after 7 p.m. 

FOR SALE: DEC PDP-8, complete documentation. 
lessrack cabinet and teletype. Best reasonable offer 
plus shipping. Also need any information on the F-8 
based Video Brain Computer System: schematics. 
ROM packs, interpreter listings, etc. Bryan McPhee. 
418 Virginia Dr.. Browns Mills, NJ 08015. 

FOR SALE: Godbout desktop S-100 enclosure with 
20-slot motherboard. CPU-Z 6-MHz Z80 card, one 
DMA floppy-disk controller, two RAM 20 boards. 
Interfacer 2, memory-mapped video board, dual 
Shugart 801 Rs with power supply, monitor, and key- 
board: $3000 or best offer. Bjorn Helgaas. RR 2. 
Luverne, MN 56156, (507) 283-4751. 

FOR SALE: S-100 boards. Vector Electronics mother- 
board and power supply: $100. Extra motherboard: 
$50. Wameco front panel board: $75. О.К. 771 key- 
board: $50. IMSAI 8085 MPU-B: $75. Vector Graph- 
ics 8080 CPU and PROM boards: $50/set. IMS 8K 
RAM: $50. Tarbell cassette I/O: $50. Cromemco 
Color Dazzler: $75. Wanted: printer, 1200-bps 
modem, or SixPakPlus for IBM PC. David Deelstra, 
Box 520402, Salt Lake City. UT 84152. (801) 
278-7040. 

FOR SALE: HP Series 80 package. Includes HP-87A: 
$990. HP9121: $990. Both for $1800. HP-86A: $850. 
Three Epson IEEE-488 adapters: $50 ea. Many ac- 
cessory modules, ROMs, and supplies: 50-75 per- 
cent off list or best offer. Don Person, Box 3103. 
Albany, NY 12203, (518) 482-9023. 

FOR SALE: Apple Silentype thermal printer with in- 
terface for Apple ЇЇЛЇ+ and ile, and fiverolls of ther- 
mal paper: $300 or best offer. Warren Spivack, 662 5 
Ave. H. Brooklyn. NY 11234, (212) 494-5250. 


UNCLASSIFIED POLICY: Readers who Rave 
computer equipment to buy. sell, or trade or who 
are requesting or giving advice may send a notice 
to BYTE for inclusion in the Unclassified Ads 
section. To be considered for publication, an adver- 
tisement must be noncommercial and nonprofit 
(individuals or bona fide computer clubs}, typed 
double-spaced, contain GO words or less. and in- 
clude name and address. This is a free service; 
notices are printed as space permits, Your con- 
firmation of placement is appearance in an issue 
of BYTE as we engage in no correspondence, 
Please allow at least four months for your ad 
to appear, Send your notices to BYTE, Un- 
dassified Ads, POB 372, Hancock, NH 03449. 
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ARTICLE? PAGE ARTICLE AUTHOR(S) THE PICK OF THE CROP 
! 102 The Data Сепега/Опе................. та Readers selected the review of "The Масіп- 
Ciarcia’s Circuit Cellar: tosh” for the top spot іп the August tally. 
2 110 ا‎ Li TN E" Ciarcia Bruce F. Webster will be sent the $100 
3 125 A — шәй € the Macintosh وق‎ ААда ды esi bonus because he reviewed the Mac prior 
4 129 A Travesty Generator for Micr "^ ‘mien aran to his appointment as a Contributing Editor. 
СРС" : ` O'Rourk е Jerry Pournelles variety of reflections. ob- 
5 132 The Pick Operating Svstem tained “Between Conventions" while Com- 
Part 2: S bs enn T e Cook puting at Chaos Manor, wins second men- 
КАНАЛЕ SEs т из, cs vidi веб инеу tion. In third place is the renowned Niklaus 
Wirth. who wins $50 for "History and Goals 
6 134 AGAT. A Soviet Apple Il Computer....... Bores = t4. 3 
7 143 Introduction to Semiconductors. ........ Miller EA ni لی‎ Mig NM ber si 
8 159 The MC68020 32-bit Microprocessor..... Groepler, P he. 5502 takes fourth ol 
remedy or sea 
i Р | nd in fifth place is the oa 
9 179 The Xtar Graphics Microprocessor....... “ing interview conducted by editors John Markoff 
10 191 RISC Chips Markoff and Ezra Shapiro. "Macintosh's Other 
T 211 Gallium Arsenide Chips................ Robinson Lum 
12 23] The 80286 Microprocessor............. Wells 
13 247 che o 9 m Rosenthal BIG BLUE BOMB RESULTS 
14 262 The HP 150 Сотришег................. Haas 
15 276 The Columbia Multipersonal Computer-VP. . Callamaras e ipie 2 the BYTE pe rd on 
16 287 Leading Edge and MultiMate........... Puotinen ligt ایی‎ ий dil qm T аш 
17 303  polyFORTH and PC/FORTH............. Tello ана а ечкле ро ts Stephen S. Elles tor 
18 319 батпа Мога Ш,.................... Rabinovitz “Evaluating 8087 Performance on the IBM 
19 335 The Mannesmann Tally Spirit 80 Printer. . Welch ж. а ]. Claff И Ап ie اسر‎ to PC 
20 341 Тһе Brother HR-15 Letter-Quality Printer. .Callamaras SU nee AME ANE, CNET 
21 361 Computing at Chaos Manor: second place and $50. "Modems: The Next 
NCC ВеПесйопѕ...................... Pournelle Generation" by Mark Klein wins third place. 
22 387 BYTE West Coast New Developments. . . . Markoff, BYTE congratulates all these writers. 
: Robinson, 
Shapiro 
23 40] BYTE japan: Technology Shock. ......... Raike 
24 413 BYTE U.K.: A Plethora of Portables....... Pountain 
25 425 Mathematical Recreations: 
Toggling Functions.................... Ecker 
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Inquiry No. Page No. 
1 Ist PLACE SYSTEMS ,,....... 180 
2 800SOFTWARE.,...,.. 4.» 365 

449 A.S‘T RESEARCH rocan... 19 


AST. RESEARCH ,.,.... sso. 19 
AB COMPUTERS „ане. < 
ad" e — E F 205 


ACTON СОКР.,,...„.„.„..„......370 
ADDMASTER CORP..,,,,,....538 
(ool —— se ew O . 462 
ADV. COMP. PROD. ,,,,...... 558 
ADV. SYS. CONCEPTS .,... ‚++, 84 


ADVANCED BUSINESS COMP. ..325 
ADVANCED COMPUTER SYS. , . 486 


ADVANCED MEMORIES ...... 362 
ALF PRODUCTS. INC ......... 256 
ALLELECTRONICS CORP...... 66 


ALLOY COMPUTER PRODUCTS. 380 
ALPHA OMEGA COMPUTER. .. .16 
ALPHA OMEGA COMPUTER... .85 


AMBER $Ү5ТЕМ$.,.,........ 212 
AMPEX CORP ,........, 156, 157 
AMPRO COMPUTERS INC. ..... 70 
ANADEX. werner tre ‚290 
ANTEX DATA $Ү$.,.......... 396 
APPLE COMPUTER ІМС... , „. CH, 1 


APPLIED COMPUTER PROD....394 
APPLIED COMPUTER PROD....395 
APROPOS TECHNOLOQY ..... ‚92 


ARTHUR YOUNG BUSINESS SYS.213 
ARTIFICIAL INTL. RESEARCH. .540 
BRTISOET aos cen iem emn PAR 
АЅНТОМТАТЕ.. „ .„...« 224. 463 


ASTROTRONICS ...,.......,, 546 
ATST TECHNOLOGY ....... 46, 47 
ATET TECHNOLOGY ..... 398, 399 
AVERY LABEL. ass ss s44. . 330 
AVERY LABEL ..,.,... es... 330 
Cx enu Mm a 355 
B&B ELECTRONICS. .......... 517 
B&B ELECTRONICS .,,,...... 544 
BEC MICRO SYSTEMS ...... ,. 534 
BABETTE INDE. Laus coe paseit 94 
BASF 5ҮЅТЕМ5...„.„........ 412 
BAUDVILLE..........,...... 239 
BAY TECHNICAL ASSOC........ 22 
BAY TECHNICAL ASSOC........ 33 
BD SOFTWARE... 4 nn nnn 498 
BELLSOFT ІМ№С.,............. 468 


BEST WESTERN INTL. INC.....312 
BINARY TECHNOLOGY ....... 540 
BORLAND INT'L. .......... 28, 29 
BORLAND INTL. ...,......... 41 
BRIDGE DISPLAY SYS....,.. ..517 
BYTE BACK ISSUES .......... 460 
BYTE SUBSCRIBER NOTICE .... 515 
BYTEK COMP, SYS. CORP...... 506 
C WARE/DESMET C.......... 452 
ESITSIEMS. „н 540 


C. ITOH DIGITAL PRODUCTS ....38 
C. ITOH DIGITAL PRODUCTS... .38 


SORA IC. „же о cow жыллары 206 
CALIF. DIGITAL . . 553, 554, 555 
CALIF. MICRO COMP. ip Es sd 528 
CAMBRIDGE GRAPHIC SYSTEMS450 
САМОМ USA о. а... ME 
CANON 15$А...„.„«»«»»»»»а«. 197 
CANON, ШЕ... о. алан. а 199 
САМОМ USA... „а-а ела 2201 
CAPITAL EQUIPMENT CORP... .238 
CBS EDUC. & PROF. PUB. DIV. . 375 
CDRSUSEMS oue „ое, 517 
ee omen 540 
CHIPSQFT. Ili. as6 coy a e 534 
CHORUS DATA SYSTEMS. .....409 
CHRISLIN INDUSTRIES INC. .,. 165 
CHROMOD. ASSOC........... 160 
CHRYSTAL SOFTWARE ....... 544 
CITIZEN AMERICA. ...... 138, 139 
CIVIL COMPUTING CORP. ..... 540 
CLEO SOFTWARE ....... 456, 457 


` CLINICAL MICROSYSTEMS INC. 538 


CMA MICRO COMP. DIV........ 94 
CODE-A-PHONE CORP. .. , 332, 333 
COBITATE: ———— 450 
(6s n ee TT 517 
COMMERCIAL BUSINESS SYS. . . 509 
COMP. COMPNTS. UNLTD. 472, 473 


» COMPETITIVE EDGE ...,......70 


COMPUMAIL ue eas... 566 
СОМРЫМАКТ.,,„,„..+»+»4».. 


Inquiry No. Page No 
7» COMPUPRO ....... Bie uis a 431 
73 COMPUSERVE ... oe rer 183 
74 COMPUTABILITY CORP...,....538 
88 COMPUTERBANC ..... — € 76 

447 COMPUTER BROKERAGE SVCS. . 50 
75 COMPUTER CHANNEL ....... 490 
76 COMPUTER CONNECTION INC . 539 

* COMPUTER CONTINUUM ..... 542 
77 COMPUTER DISCOUNT PROD. ,. 547 
78 COMPUTER EXPO .,,.....,.,. 528 
79 COMPUTER FRIENDS ........ 442 
80 COMPUTER HEADQUARTERS... 181 
81 COMPUTER HUT OF N.E..... ‚3171 
82 COMPUTER INNOVATIONS .... 227 
83 COMPUTER MAIL ORDER . 300, 301 

461 COMPUTER PARTS MERCHANT 511 
84 COMPUTER SALES ........... 84 


COMPUTER SOFTWARE TECH. . 510 
COMPUTER SWAP SHOP,..,..536 
COMPUTER WAREHOUSE..... 363 


COMPUTER-MATE, INC...... ..466 
COMPUTERS AND МОКЕ ..... 219 
COMPUTERS WHOLESALE .... 190 
COMPUTINC!.,............. 508 
COMPUVIEW PROD. INC ...... 251 
COMPUVIEW PROD. INC. ..... 236 
CONDOR COMP. CORP...... К. 
CONROYLAPOINTE...... 202, 203 
CONROY-LAPOINTE. .....202, 203 
CONROY-LAPOINTE ......202, 203 
CONTROL DATA CORP... 282, 283 
CORVUS SYS INC..... " isst 249 
пег airian g 286 
СКОМЕМСО............ "MT 
CROWN PUBLISHERS.........528 
CUESTA SYSTEMS 26 
CUSTOM COMP. TECH. ....... 543 
CYMA CORPORATION........ 494 
DANAS COMP. DISCOUNT .... 390 
DATA ACCESS СОЁР........„.475 
DATA ELECTRONICS INC. .,... 461 
DATA EXCHANGE . ... 5.5224. 544 


BATA EXCHANGE. ....... mic. 20 567 
DATA GENERAL CORP. ,.... 32A-D 


DATA SPEC. EEE E EEEE EE E E о 182 
DATA SPEC. „ве rd hee 182 
DATASOUTH COMP. CORP. .... 260 
DAYFLO SOFTWARE...,..316, 317 
ВЕТЕР, шалы озан, 427 
DENNISON COMP. SUPPLIES . . 400 
DIDAK MFG. INC...4......... 323 
DIGITAL PRODUCTS INC....... 418 


DIGITAL RESEARCH COMP..., . .60 
DIRECFCONNECT DEVICES ... 
DISCOUNT COMPUTER ....... 291 
DISCOUNT COMPUTER CENTERS93 


DISK DRIVES WEST.......... 538 
DISK WORKS .,,.. 22e... 946 
DISK WORLD, INC. smirenu... 172 
DISK WORLD. INC....,....... 254 
DISK WORLD. INC............444 
DISK WORLD, INC............ 454 
DISK WORLD. INC............ 534 
DISKETTE CONNECTION ...... 515 
DISKS 'N THINGS..... P 538 
DISPLAY TELECOMMNCTNS.562, 563 
DOCUTEL OLIVETTI.... Vs ses 225 
DOKAY COMP. PROD. 559, 560, 561 
DOW JONES... eom «337 
DOW JONES SOFTWARE ...... 271 
DOW JONES SOFTWARE ...... 273 
DOW JONES SOFTWARE ......275 
DOW JONES SOFTWARE... 507 
DUPONT COMPANY .......... 388 
DWIGHT CO. INC............ 538 
DYMEK CORP. ....... M t€ 295 
DYNAX. b) ——— ПЯТ 
CESAR CORB у... э. еч. че. же. 71 
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* ECONOMY SOFTWARE , ...... 298 
MS ECOSOFT Loue arcera scan OD 
147 EDUCATIONAL MICROCOMP.. . 536 
WA. (EARP au vee cscs оона. „817 
МӘ HUS aras ener 528 
150 ЕСОМР.,.,.........-.- 540 
151 lis. —— ИЕ 
DA ELOMP............. 6904 
1958 ELECTRADE CO... „а mn „517 
154 ELECTRADE CO iue 542 
ms ELENUER cor TT 

* ELLIS COMPUTING INC. ...... 221 


220 
221 


EMPIRICAL RESEARCH GROUP 455 
ENCHANTED FOREST .,,,.,.. 536 
ENFIN RESOURCES, INC....... 374 


EPSON AMERICA ........,.. . 210 
ESPRIT SYSTEMS INC.........536 
EXPERT COMPUTERS. ........ 516 
EXPOTEK T PEN O uM 488 
RAPUJE use Sarapa Éste buoni aia 532 
EXPRESS BUSINESS SOFTWARE 77 
L^ -—— айыз гла E 428 


FABRICATION CONCEPTS INC. . 552 


FALCON SAFETY PROD. ......408 
FARBWARE ....... T soot BZD 
FIDELTPEPIB. uu easi uim P I 
FLAGSTAFF ENGINEERING .... 384 
FLOPPY DISK SERV. INC.....,.. 18 
FORTRON, TNCS aai nain aso 541 
FORTRON. ІМС . „2... – 241 
FRIENDS SOFTWARE ......... 544 
FUJI ELECTRONICS AMERICA . . 150 
FUJI PHOTO FILM ..........12, 13 


GENERAL DATA COMM. ..422, 423 
GENERAL MICROSYSTEMS. .. , 542 
GENERAL TECHNOLOGY ..... 
GENESIS MICROSYSTEMS..... 467 


GIFFORD COMP. SYS. . 257 
GILTRONIX, 1МС............ 546 
GOLDEN BOW SYSTEMS...... 536 
GRYPHON MICRO PROD. ..... 534 
ОТАК ИМО, „оеша as unice - 67 
H&E COMPUTRONICS ... ..... 233 
HANDWELL CORP.....,...,..533 
HARMONY VIDEO COMP...... 86 
HARMONY VIDEO COMP...... 542 
HARPER & ROW PUB.INC. .. .... 415 


HAYES MICROCOMP. PROD 208, 209 


HAYES MICROCOMP. PROD... . 465 
HEATH COMPANY ,...... 184, 185 
HEATH COMPANY ........... 426 
HERCULES COMPUTER TECH. . . 25 
HERMES PRECISA INTL...... 299 
HIERATIC COMP SYS ........ 567 
HIGH CALIBER SYS. INC.......432 
HOFFMAN INTL...,,......... 567 
HOLLYWOOD HARDWARE .... 404 
HOOLEON COMPANY.....-. ‚74 
HUMAN EDGE SOFTWARE .... 174 
HUMAN EDGE SOFTWARE .... 397 
HWAN HONÛO............. ‚313 
LBS. CORP... ИРЕ Оез ores 96 
VES ШЕ S.L cinta minis D 
IBM—(ISG) SERVICES . ........ 453 
ІВМ NDD—SYS. SUPPLIES , ....429 
ICS TECHNOLOGY ..........- 548 
IMAGING TECHNOLOGY ......439 
INKWELL SYSTEMS.......... 220 
INMAC . ба аа . 330 
INNOVATIVE SOFTWARE. 346, 347 
INOVION CORP. .......... |. . 216 
INTEGRAND., „е i д, 68 
INTEGRATED DATA SYSTEMS . . 483 
INTELLIGENT DATA SYS....... 451 
INTERACTIVE STRUCTURES .... 90 
INTERACTIVE STRUCTURES... .281 
INTERTEC DATA SYS...,..- — | BS 
INTEX MICRO SYS............ 515 


TO GET FURTHER information on the products advertised in BYTE, fill 
out the reader service card with your name and address. Then circle 
the appropriate numbers for the advertisers you select from the list. Add 
a 20-cent stamp to the card, then drop it in the mail. Not only do you 
gain information, but our advertisers are encouraged to use the 
marketplace provided by BYTE. This helps us bring you a bigger BYTE. 


The index is provided as an additional service by the publisher, who 


assumes no liability for errors or omissions. *Correspond directly with 
company. 


Inquiry No. Page No. 
О: ЕЕ еа, 393 
223 JADE COMP. PROD. .,.,.,,.,. + 549 
224 JADE COMP. PROD..... .. 550, 551 
225 JAMECO ELECTRONICS . . 228, 229 
226 JAMES, LW & ASSOC. ,,,. ,,.. 488 
228 |С SYSTEMS ,„...,.,........ 424 
229 JDR MICRODEVICES INC. .568, 569 
230 JDR MICRODEVICES INC , . 570, 571 
231 JDR MICRODEVICES INC. ..... 572 
232 JVB ёз raa ‚.500 
233 KADAK PRODUCTS ..,,,,..,. 366 
234 KAMERMAN LABS........... 297 
312 KEITHLEY/DAS ... , .......... 327 
235 KENSINGTON MICROWARE ..,..87 
236 KIMTRON СОЁР... ...........433 
237 KOALA TECHNOLOGIES CORP. .226 
238 LABORATORY MICROSYS.,....239 
239 LANTON COMP. SYS. INC.....567 
45B: LATTICE, INE... 514 
240 LEADING EDGE PROD......... 55 
241 LEVEL 5 RESEARCH........,534 
242 LEVIEN INSTRUMENT CO......540 
243 LIBERTY ELECTRONICS .......241 
244 LIFEBOAT ASSOC ....... 512, 513 
2459 TER cmn men ...528 
246 LOGICAL DEVICES. —— as ‚32 
247 LOGICAL DEVICES...... (2.548 
248 LOGICAL MICROCOMPUTER....97 
249 LOMAS DATA PRODUCTS...... 75 
250 LYBEN COMP SYS........... 548 
251 LYBEN COMPSYS. ,,,,.,...., 552 
252 LYCO COMPUTER..........- 535 

* MACMILLAN BOOK CLUBS.... 193 
253 MAGNUM PC... ......< (2.446 
254 MANX SOFTWARE SYS.........52 
255 MANX SOFTWARE SYS......... 53 
256 MARIACHI OY ..... — ФЕ 66 
257 MARYMAC INDUSTRIES ...... 552 
258 MASTERBYTE COMP. OF NY. .. 544 
259 MAXELL DATA PRODUCTS ,... 223 
260 - MAYNARD ELECTRONICS ..,...58 
261 MC-P APPLICATIONS ,........ 318 

= MCGRAWHILL BOOK CQ . 410, 411 
262 SET... us oss ——— | 
263 MEGATEL COMPUTER TECH. .. 542 
456 MEMORY PLUS DISTRIBUTORS. 538 
264 MERCURY MEGABANK....... 161 
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266 META SYSTEMS............- 540 
267 МЕЈ ENTERPRISES INC ....... 438 
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270 MICRO DATA BASE SYS... 518, 519 
271 MICRO DESIGN INTL.......... 64 
272 MICRO DESIGN INTL...,...... 377 
273 MICRO MART, ІМС... 51 
274 MICRO MART. INC......-.. 56, 57 
444 MICRO PRODUCTS. INC..,.... 529 
278 МЇСКОСКАЕХ.............. 255 
279 MICROMINT INC. ............ 504 
275 MICRON TECHNOLOGY, INC. ... 92 
280 MICROPROCESSORS UNLTD. ...528 

* MICRORIM INC.......... 338, 339 
453 MICROSHOP. cos nose sa 231 
454 MICROSHOP..,........ РГ |] 

* MICROSOFT CORP. .,..,... 20, 21 

* MICROSOFT CORP ........... 1499 

* MICROSOFT CORP. .........- 403 

*" ‘MICROSOFT CORP .........- 405 

* MICROSOFT CORP. „a... 407 
282 MICROTECH EXPORTS. .......474 
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286 MIMIC SYSTEMS INC. ........ 212 
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303 NEC INFORMATION SYS....... сш 343 PROMETHEUS PRODUCTS..... 178 376 SOFTWARE SERVICES ........ 552 404 TRIMARCHI & ASSOCIATES ... 302 
304 NETWORXINC. ............. 386 344 PROMETHEUS PRODUCTS..... 417 377 SOLUTIONWARE CORP........ 546 4503 US ROBOTICS o оаа. 45 
305 NEWSNET ЇМС,............... 79 345 PROTECIO ENTERPR. ...... 80, 8! 378 SOURCE TELECOMP. CORP. .., 163 406 ULTRATECH INC............. 242 
98 NIBBLE NOICH COMP PROD. ..496 . ASMI РОН ék êk 410, 471 457 SP COMPUTERS .,.... «sss... 530 407 UNIFIED SOFTWARE SYS ..... 548 
306 NICOLET PARATRONICS:...... 26 330 PUBLIC DOMAIN SFTW. CTR... 567 jj - - RINT 408 UNIPRESS SOFTWARE INC.....402 
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* NORTH HILLS CORP. ,........ 428 347 PURPLE COMPUTING ..,..... 542 380 STARBUCK DAT, "— "oc 410 UNIVERSALDA  SYS..... ....35 
® NORTH HILLS СОВР ....,.... 536 348 OANTEXDIV....... sees se. 389 381 STB ЅҮЅТЕМ5,.,......,..... 155 411 VAULT CORR.  ......... 36, 37 
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Our new multi-mode 
Pinwriter*dot matrix printers 
have a lot in common with 
our Spinwriter? letter-quality 
printers. Designed and manu- 
factured with the same qual- 
ity and reliability that has 
made our Spinwriters the best 
selling letter-quality printers 
to PC users. We also gave 
them many unique capabili- 
ties you won't find on other 
dot matrix printers. Especially 
at such an affordable price. 


More dots, more fonts, more 
versatility. 

One thing that makes Pin- 
writers stand out from other 


Our exclusive 18-pin print head is graphically shar per 
than a 9-pin printer, as this unretouched photo shows. 


dot matrix printers is our 
printhead. It has 18 pins. 
Compared to the usual nine. 
It also has true dual-pass 
printing. The result: an amaz- 
ing 240x240 dots per inch. 


The quick brown fox 


The quicker broun fox 


Three mee cover all your printing needs. 
That's why the print is as 
close to letter quality as you 
can get without getting a 


Spinwriter. 
And why 
charts, illustra- 
tions and 
graphics 
look so 
crisp. Á 


Em. 
ET n къ. 


Our new P2 and РЗ dot matrix 

printers give you everything our ccs ' 
letter-quality printers are famous for. 
including forms handlers. 


Pinwriters have something 
else no other dot matrix print- 
ers have. Eight operator- 
selectable print styles, plus as 
many as 11 international 
character sets. And an LED 
display to tell you which style 
has been selected. 

What else? Three printing 
speeds. 300, 900 or 1800 
words per minute to handle 
all your printing needs from 
word processing to data 
processing. 

Plus, a variety of forms 
handlers to speed up all your 
paperwork. All made and de- 
signed by NEC. And all easily 
installed and changed by the 
operator. 


For the final word, see your 
NEC dealer. 
Only a demonstration can 


Pinwriter and Spinwriter are registered trademarks of 
NEC Corporation. 


INTRODUCING PINWRITER 
DOT MATRIX PRINTERS. 
AND A HEAD TO HEAD 
COMPARISON OF WHY 
THEY'RE BETTER. 


show you how clearly supe- 
rior the Pinwriter is compared 
to other dot matrix printers. 
And how versatile it is. 

For the Pinwriter retailer 
nearest you, call 1-800-343- 
4419. In Massachusetts call 
617-264-8635. 

And find out why more 
and more PC users are saying, 
“NEC and me.” 


Boxborough, MA 
01719 
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“Designing a revolutionary concept in software 
demanded a computer with extraordinary performance. 


The Tandy 2000 delivered." 


Bill Gates has been at the 
leading edge of personal 
computing from the very 
beginning. His company is a 
leading producer of 
microcomputer software. 


"Our newest software 
product, MS-Windows, is an 
integrated windowing 
environment. It will let 
personal computer users 
combine individual programs 
into a powerful, integrated 
system. 


"When we set out to design 
MS-Windows in color, we 
knew that the Tandy 2000 
computer would let us turn an 
extraordinary product into a 
work of art. The graphics are 
sharp and crisp, and gave us a 
degree of creativity like 
nothing before. 


"Our engineers were quite 
impressed with the processing 
speed of the Tandy 20005 80186 
microprocessor, too. And while 
the finished product will utilize 
the 2000's Digi-Mouse, the 
well-laid out keyboard has 
helped us speed through the 
design stage. 


"We're proud of our 
work. So when we want to 
show someone how great 
MS-Windows really is, we give 
them a demonstration. On the 
Tandy 2000.” 


Isn't it time you enjoyed 
peak performance from a 


[XU SERIES 


| ADVANCED 
[ано ЕТТТ 


—Bill Gates 


Microsoft 


personal computer? Go ahead, 
watch how much faster today's 
most sophisticated programs 
run on the high-technology 
Tàndy 2000. 


You can choose from the 
hottest programs around, too, 
with our exclusive Express 
Order Software service. 


Tandy 2000 systems start at 
$2999. and can be leased for 
only $105 per month*. Come in 
today and see what you've 
been missing. 


Engineered for Excellence! 


We've introduced the latest in technology 
for over 60 years. The Tàndy 2000 offers 
twice the speed, graphics resolution and 


disk storage of other MS-DOS systems. 


Chairman of the Board, 


Our new 1985 computer 
catalog 15 yours for the asking 
at any Radio Shack Computer 
Center or participating Radio 
Shack store or dealer. Check 
out our complete line of 
microcomputers— from pocket 
models to lap-size portables, 
from powerful desktop 
computers to multi-user office 
systems. We have it all. That's 
why we invite comparison! 


Available at over 1200 
Radio Shack Computer Centers and at 
participating Radio Shack stores and dealers. 


Radio Shaek 


COMPUTER CENTERS 


A DIVISION OF TANDY CORPORATION 
Circle 355 on inquiry card. 
“Plus applicable use/sales tax. Prices apply at Radio 


Shack Computer Centers and participating stores and 
dealers. MS is a trademark of Microsoft Corporation. 


